Technical information for private, trunked and public safety networks. 
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Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 


repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 
design in synthesized radio commu- 
nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel! 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
tadio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


\ vertex 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S.A 


United States & Canada: Yaesu U.S.A., (562)404-2700 
©1998 Yaesu USA. Specifications subject to change without notice 
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Visit us at IWCE Booth #1201. 


E.F. JOHNSON: 
The Total System Solution 


Oswego County, New York 
trusts EF Johnson for heir Communications system. 


THE SYSTEM AT A GLANCE 


© Simulcast 800 MHz Multi-Net?II 
system with six repeater sites and 
10 channels. 

The radio system brings together all 
police and fire departments in the 
county, induding 32 volunteer fire 
Spent County services and 
public works also use the system. 
There are 120 talkgroups and 
nearly 1,600 subscriber radios. 


For firefighters throughout Oswego County, 
the radio system eliminates the walked-on 
conversations and signal ms that plagued the 
county's old low-band radios. 


The Oswego Police Bike Patrol 
works the downtown business 
district and city parks, offen 
handling calls where regular 
patrol cars can’t go. 


Oswego County's radio system 
helps the Sheriff's Department 
coordinate with police, fire, 
and EMS departments in 
mutval-aid situations. 


Oswego Foss public safety communications center has 
10 dispatcher/9-1-1 calltaker positions. The center handles 


Oswego Fire’s water | 
calls for all public safety departments in the county. 


rescue and dive teams 
work with the Sheriff's 
Department and U.S. 
Coast Guard to keep 
area waters fun and 
safe for the area's 
many vacationers. 


Multi-Net*Il: 
The System of Choice for Public Safety 


& EFJohnson 


299 Johnson Ave., Waseca, Minnesota 56093 
Fax 507-835-8356 » www.efjohnson.com 


FS EERE ta pee ne oe rs 1-800-621-2945 


Visit us at IWCE Booth #501. Circle (4) on Fast Fact Card 
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450-512 MHz 


UHF | 
Broadband 
Collinear 
Antennas 


With two patents granted for this design, our omnidirec- 


tional collinear array antennas add a new dimension to 


conventional base station antenna coverage. The true 


corporate-feed design improves pattern control, allowing 
higher gain from a shorter antenna. 


Model Number — Gain Freq. Range Bandwidth _ Vertical Power! Connector 


Beamwidth Handling 
TOL-68-10-X-OIN 10-dBd40.5 dB 450-5}2MHe 62 MHz 10°. 1000 watts Niemale 
101-68-10-X-01 10/dBd'#0,5 dB 450-5121MH2 “62 MHz 10" 000 watts 7/16 DIN 


"Xe = downtilt =°0, 3, 6 (degrees) 


“EX, RX Systems Inc. 
8625 Industrial Pkwy. 
‘Angola, NY 14006 

Ph: 716-549-4700 

Fax: 716-549-4772 
Emails sales@txtx.com 
Web Site: www ixrx.com 
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Public safety radio 


Money. Public safety radio communi- 
cations. How and when the two come 
together have much to do with imple- 
menting new systems. 

Some cities and counties go it alone. 
Others form alliances with one another 
for combined systems. Forming alli- 
ances lake time. Not all of the partici- 
pants may need upgrades and have 
funding at the same time. When such a 
plan comes together for a combined sys- 
tem, economies are gained. 

How often do large cities substantially 
upgrade their radio communications sys- 
tems? Every 10 or 15 years, at best. For 
some, it may be as long as 30 years. Men- 
tion the 700MHz band in connection 
with upgrading public safety radio sys- 
tems and you'll find some agencies are 
counting on it, some are merely hopeful 
and some find the idea laughable— 
meaning unaffordable. Money—how to 
get it, how much is available, and 
when—has a lot to do with various agen- 
cies’ perspectives on the new band. 

Some agencies missed out on 
800MHz National Public Safety Plan- 
ning Advisory Committee (NPSPAC) 
frequencies because by the time their 
funding was available and their govern- 
ments gave approval to apply, frequen- 
cies in their area were taken. One ex- 
ample is San Mateo County, CA. You 
can read on our Web site some details 
about how the county found other fre- 
quencies, (See “FCC Diverts Paging 
Control Channels for San Mateo Public 
Safety System” at www.mrtmag.com/ 
editorial/news.htm.) 

San Mateo’s timing was too late for 
NPSPAC and too early for the 
700MHz frequencies being planned 
by the FCC’s National Coordinating 
Committee (NCC). 

Despite progress with standards and 
interoperability features that are ex- 
pected to bring greater competition, and 
with it, lower prices, some agencies still 
complain that public safety handsets 
and base stations are unreasonably 
priced. High prices can limit upgrades 
to long cycles, too. 

For fire departments, where as many 
as 80% of firefighters are volunteers who 
buy their own equipment, price is a big 
consideration. It means simple and con- 
ventional radio equipment. [f and when 
it comes to system upgrades, many fire 


departments will look at VHF highband 
and frequencies transferred from federal 
government use to commercial. state and 
local use under the FCC’s administra- 
tion. NPSPAC and NCC frequencies 
won't get a glance. Right’ 

That being said, keep an eye on the 
Pennsylvania Public Safety Radio 
Project. (See “Up and Out in Pennsylva- 
nia” in the February issue of Mobile 


Radio Technology, and the project's 
Web site at www.radio.state.pa.us) 

The project represents a big step to- 
ward the “de-radioing” of wireless com- 
munications networks, as the computer 
component of any radio communica- 
tions device and network grows larger 
and larger. The project uses off-the-shelf 
components for almost everything but 
the digital-to-analog conversion. With 
the use of a wide-area computer net- 
work to support statewide radio cover- 
age, it becomes possible to buy routers, 
servers and hubs from highly competi- 
tive computer suppliers. Suddenly, the 
radio network takes on the same guise as 
a radio itself—a microcomputer with 
RF laid on top. RF manufacturing is no 
longer such a big deal. 

Besides that, there’s the notion that 
more and more jurisdictions will rely on 
outsourcing the entire radio commu: 
tions function. That's part of what Com- 
Net bets as it absorbs Ericsson Private 
Radio Systems and advances its business 
model to finance, construct, administer 
and maintain entire radio systems to 
serve agencies that will contract for air- 
time. Com-Net's going to need a lot of 
money to carry out its plan. In effect, it 
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will be a surrogate for the city, county 
and state governments, shouldering a 
massive financial burden during the ra- 
dio system’s life cycle. What may make 
the idea attractive to governments—and 
successful for Com-Net—is the shift by 
the governments from a capital expendi- 
lure to an operating expense, That would 
seem easier for council members, com- 
missioners and legislators to approve. It 
may give Com-Net an advantage, and it 
may deliver upgrades to public safety 
agencies on shorter cycles. 


Nextel-NextWave saga 

Because last month we updated 
Nextel’s pursuit of frequencies licensed 
to NextWave, it’s worth mentioning that 
a federal court has rejected the FCC’s 
move to cancel NextWave’s licenses, a 
move that would have made them avail- 
able for reauction. How's this? The 
judge called the FCC’s action “self-help 
repossession by ambush,” 

Part of the problem is that attorneys: 
speaking for the FCC in various times 
and places have made inconsistent state- 
ments. Maybe they haven't had time to 
check with one another, or maybe 
they've changed their minds. Whatever 
the case, sometimes they've said 
NextWave owned the licenses, so they 
could be sold to another company. 
(Guess who?) In backing up the action 
to cancel the licenses, they've said that 
NextWave never owned them because it 
defaulted on payment, an omission that 
“automatically” cancels a license. 


Radioburgers 

Already one of the large users of 
business radio in the United States 
(those wireless mics used at the drive- 
up window are on VHF highband 
channels), McDonalds restaurants are 
taking a step toward using radio for 
automatic billing, too. 

Using the same technology that bills 
motorists automatically for tolls on 
highways, five restaurants in Santa Ana, 
CA, will bill drive-through customers 
for food purchases. It's expected to cut 
15 seconds off of an average 131-second 
wait. I guess that adds up. 
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Bandwidth is Precious... 
Don’t Waste Yours 
Using Outdated Technology! 


Introducing the next generation 
in wireless mobile networking. 


Now the power and flexibility of the 
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at IWCE, Exhibit Booth #164 Networking in Motion™ 
Circle (6) on Fast Fact Card 


‘ontact Us Today for More Information Abo us Hlectratom System 
Telephone: 800-348-1477 or ies 946-9493 © . msys.com Dealer Inquiries Welcome, 


Visit us > 


fo ‘on the web ate 


www.mrtmag.com filter 


new in surge protectors. 


AND IN THE MONTHS 
TO COME: 

‘800MH7z, conventional systen 
ower supplies; interconnection; 


NEXT MONTH—APRIL 2000 


FEATURES: VIF highband: Wireless@work—what’s up at UPS?: 
Public safety mobile computing. 


PLUS: 
Harold Kinley’: 


Jr.'s 
ing 


fobert H. Schwan 
s “Technically Speak 


base station antennas; 


PCO pre-show: 


portable radios 


“In the Public Interest” 
, David Dunford's “Public Safety 


10-2 


EDITORIAL 

Don Bishop, Editorial Director 
Ramona Isbell, Executive Editor 
David Keckler, Features Editor 
Nikki Chandler, Senior Associate Editor 
Lance Neal, Editorial Intern 


PUBLIC SAFETY CONSULTANT 
David O. Dunford, Lenexa, KS, Police Department 
REGULATORY CONSULTANT 

Robert H. Schwaninger Jr., Schwaninger de 
Associates, Washington, DC 


Harold Kinley, C.E.T., Contributing Editor DESIGN 
Donald E. Koehler, Contributing Editor Scott Dolash, Art Director 
EDITORIAL ADVISORY BOARD BUSINESS 


John Abbey, The Abbey Group 

Stephan Beckert, The Strategis Group 

Alan Burton, founder, Dispatch Mouthly magazine 

Gene A, Buzzi, Omnicom Telecommumications 

iginecring 

Daniel, The Jack Daniel Company 

Gary David Gray, PE., Orange County 
Communicati 

Frederick G. Griffin, PE., Frederick G. Griffin PC. 

Jim Hendershot, Radio Design Group 

Samuel J. Klein, Cellular Design 

S.R, McConoughey, PE., Mobile Communications 
Consulting 

Att McDole, Salinas, CA 

Tony Sabino, Regional Communications 

Herb Sachs, Herb Sachs Consulting 

Robert C, Shapiro, PE., Strategic 
Telecommunications 

Leon Spencer, Exxon Computing Services 
Services 

Gregory M. Stone, Ph.D., Quantum Radionies 

Raymond C. Trott, PE., Trott Connmunications 
Group 

William A. Wickline, PE., Mentor OH 


Larry Lannon, Vice President, Communications 


Mercy Contreras, Group Publisher 
Patricia Kowalezewski, Director of Marketing 
Catherine Larkin, Senior Promotions Coordinator 
Karen Clark, Marketing Services Supervisor 
Melissa Langstaff, Ad Production Coordinator 
Naney Hupp, Director, Corporate Ad Services 
Kristi Woods, Classified Advertising Coordinator 
‘Tom Cook, Director of Editorial Development 
Doug Coonrod, Corporate Creative Director 
Stephanie Hanaway, Division Director of Marketing 
Sheri Gronli, Corporate Circulation Director 

Julie Neely, Senior Circulation Manager 
Customer Service, 800-441-024 or 913-341-0294 
Cameron Bishop, President & CEO 

Ron Wall, Chief Operating Officer 

PRIMEDIA Information Group 

Curtis Thompson, President 

PRIMEDIA Inc. , 

‘Tom Rogers, Chairman & CEO 

Charles McCurdy, President 

Beverly C. Chell, Vice Chairman 


ADVERTISING SALES OFFICES 
OVERLAND PARK, KANSAS 
Joyce Bollegar, 913-967-1840, 
East Region (including Eastern Canada) 
967-7249 
joyce_bollegar@intertec.com 
Dawn Rhoden, Classifieds, 
913-967-1861, Fax: 913-967-1735 
ail: dawn_thoden@intertec.com 
Lori Christie, List Rental Services Representative, 
913-967-1875, Fax: 913-967-1897 
Email: lori_christie@intertec.com 
9800 Metcalf Avenue 
Overland Park, KS 662 


f 


Dennis Hegg / 


MI 


2a 


SANTA ROSA, CALIFORNIA 
Dennis Hegg, West region (including Alaska, 
Hawaii and Western Canada) 
Phone: 707-541-3763, Fax: 707-541-3721 
Email: dennis_hegg@intertec.com 
3428 Mendocino Ave. 
Santa Rosa, CA 95403 
ENGLEWOOD, COLORADO 
Merey Contseras, Group Publisher 
Phone: 720-489-3199 
Fax: 253 
Email: merey_. ‘contreras@intertec.com 
5680 Greenwood Plaza Blvd., Suite 100 
Englewood, CO 8011 


LONDON 

Stephen Bell, International 
Phone: +44 208 2868889 
Fax: +44 208 286 8898, 
Email: stephenbell@email.msn.com 
PO. Box 98 
Worcestor Park, Surrey, KT4 SWB 
United Kingdom 


CORRESPONDENCE: Editorial correspondence 
should be addressed to P.O. Box 12960, Overland 
Park, KS 66282-2960. tel. 913-341-1300; fax: 913- 
967-7250; mrt@intertec.com; wwwimrtmag.com, 


MOBILE RADIO TECHNOLOGY provides tech- 
nical information to dealers; to private wireless, pub- 
lic safety, public service, community repeater, SMR, 
ESMR, paging, cellular and PCS system operators; 
mobile radio equipment manufacturers: manufactur- 
crs’ representatives, distributors: engineering and con- 
sulting firms; national, state and focal government and 
public safety agencies; transportation companies; pe- 
troleum and energy produicts companies; public 
and others allied to the field, 


PHOTOCOPY RIGHTS: Authorization to photo- 
Copy items for internal or personal use, or the internal 
or personal use of specific clients, is granted by 
Intertec Publishing, provided that the base fee of US 
$2.25 per copy, plus US $00.00 per page is paid di~ 
y to Copyright Clearance Center, 222 Rosewood 
Dr,, Danvers, MA 01923, USA. The fee code for us 
ets of the Transaction Reporting Service is 07: 
7626/2000 $2.25 + $00.00. For those organizations 
that have been granted a photocopying license by 
CCC, a separate system of payment has been ar- 
ranged. Prior to photocopying items for educational 
use, please contact CCC at 978-750-8400, Organiza- 
tions or individuals with large quantity photocopy or 
reprint requirements should contact Jenny Eisele, 
913-967-1966 or email: Jenny_eisele@intertec.com, 


BACK ISSUES: Copies of most issues printed 
within the past two years are available for $10 per is- 
sue; older issues are not, Call customer service at 800+ 
441-0294, 


Intertec Publishing makes portions of our magazine 
subscriber lists available to carefully screened com- 
panies that offer products and services directly re- 
lated to the industries we cover. Any subscriber who 
does not want to receive mailings from third-party 
companies should contact the Intertec subscriber ser- 
vice department at 800-441-0294 (US), 913-967- 
1707 (outside US). 


This publication is available in paper or electronic 
format from Information Express, 3221 Porter Drive, 
Palo Alto, California 94304-1225, Contact Informa- 
tion Express at 650-494-8787, or visit IE online at 
‘worwexpress.com. This publication is also available 
via microform and/or electronic databases from Bell 
& Howell Information and Learning, 300 N. Zeb 
Road, P.O. Box 1346, Ann Arbor, MI-48106-1346. 
Contact Bell & Howell at 800-521-0600 (734-761- 
4700 outside North America) or check the Web site 
(www.umi.com) for additional information on format 
availability, 


SINTERTEC 


PUBLISHING 


A PRIMEGIA COMPARY 


© 2000 by Intertec Publishing Corporation, 
A PRIMEDIA Company. All rights reserved. 


Audited circulation. 


6 MOBILE RADIO TECHNOLOGY March 2000 
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On March 22, 
We Unveil 
The Next Industry Standard 


In RF Power Measurement. 


Ri 
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See it at 


IWCE, Booth 1022. 
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2000 


March 

6-8: APCO Western States Regional, sponsored 
by the Association of Public-Safety Communica 
tions Officials—International, Doubletree Hotel 
Portland, Portland, OR, Contact: RoxAnn 
Brown, 503-690-4911 ext. 206 or Web site 
pcointlorg, 

ENTELEC, sponsored by ENTELE 
Dallas Convention Center, Dallas, Contact: 
281-357-8700 or Web site wwwentelec.org. 
International Wireless Communications 
Expo, co-sponsored by Mobile Radio Technology. 
Las Vegas Convention Cemer, Las Vegas. Contact 


800-288-8606 or www.iweeconexpo.com, 
April 
10-12: APCO North Central Regional, 


sponsored by the Association of Public-Safety 
Communications Officials-International, Holiday 
Inn, Worthington, OH, Contact: Jay Somerville, 
614-761-6530 or Web site www.apcointlorg 


May 

8-11: Telecommunications Resellers Associa 
tion Spring Conference and Exposition, Phila- 
delphia Marriott, Contact: 202-835-9898 or Web 
site www.traorg. 

15-18: Spring Vehicular Technology Confer- 
ence, sponsored by IEEE Vehicular Technolog 
Society, Hotel Pacific Tokyo. Tokyo. Contac 
81-468-40-3552 or email matumoto@mars.yrp. 


CALENDAR 


nttdocomo.co.jp. 

17-19: Site Owners & Managers Alliance 
(SOMA) Conference, sponsored by the Personal 
Communications Industr 
City, MO. Web site www.pcia.com. 
W-June 1: Canadian Wireless, sponsored by the 
Canadian Wireless Telecommunications Assoc 
tion, Toronto. Contact: 613-233-4888, ext, 102, or 
Web site wwwewla.ca. 


June 

4-8: Supercomm, sponsored by TIA and USTA, 
Georgia World Congress Center, Adanta. Contact 
800-278-7372, 

12-13: AMTA Leadership Conference and An- 
nual Meeting, sponsored by the American Mobile 
Telecommunications Association, Sheraton 
Suites, Alexandria, VA, Contact: 202-331-7773 or 
Web site www.amtausa.org. 

25-29: UTC Telecom, sponsored by UTC, The 
United Telecom Council, Phoenix. Contact 
202-857-1881 or Web site wwwwute.org, 


July 

16-19: Forestry Conservation and Commu: 
cations Association National Conference, 
Resort & Spa, Excelsior Springs, MO. Con 
573-751-4115. ext, 172. 


August 

13-17: Association of Public-Safety Communi- 
cations Officials—International (APCO) 
National Conference, Boston. Contact: 


904-322-2500 or Web site www.apcointlorg. 


September 
19-22: Fall Vehicular Technology Conference, 
sponsored by Vehicular Technology Society, 
Seaport Hotel, Boston, Contact; 904-322-2500, 
26-29: Personal Communications Showcase, 
sponsored by PCIA, MeCormick Place, Chicago 
Contact: 703-739-0300 or www.pesb0.com 


November 

12-15: Telecommunications Resellers Assacia- 
n Fall Conference and Exhibition, sponsored 
by TRA, Anah . CA, Contact: 202-835-9898 or 
Web site www.tra.org, 

13-14: AMTEX, sponsored by the American 
Mobile Telecommunications Association, Ft, La 
derdate, FL. Contact: 202-331-7773 or Web site 
www.amtausa.org, 

Communications Marketing Confer- 
ence, sponsored by the Communication Market- 
ing Association, Sheraton Colony Square, Atlanta, 
Contact: 404-892-2600, ext. 300 or Web site 
www.commktga.com. 


2001 


January 
7-10: International C 
sumer Electronics Manufacturers’ Assoc 


Con- 
tion; 


Las Vegas Convention Center, Las Vegas Hilton, 
Riviera Hotel and Alexis Park Hotel, Las Vegas. 
Web site: www.CESweborg. 
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Live from Las Vegas, 


Turkey at Thanksgiving ... a batch of homemade 
cookies for new neighbors ... champagne on New Year's 
Eve ... taking the “new guy” out for lunch on his first 
day. These are all great traditions—ones that we look 
forward to in our day-to-day lives. As for our business 


lives, this 


to Las Veg 


sue of MRT heralds one of our bi 
try—and staff—traditions: preparing for our 
s for the International Wireless Communica- 
tions Expo, scheduled for March 22-24. 


nnual trek 


bispatching Hell? 


Inia 


Get out of the heat with Vega’s model C-6124, 
with its cool touch-screen and independent line 
selection, The C-6124 offers up to 24-line control, 
instant PTT, and loads of additional features. 

Any line can he configured as a dedicated 2/4 
wire radiocircuit, dial-up access or full duplex con- 
ventional PSTN telephone circuit, (simply plug in the 
appropriate module). Any combination of lines can 
be sel-up in a crosspatch mode. C-6124 with it's 
future expandability will Keep you out of the inferno. 


UM eG IIT 


TELEX Signaling Products Company 


Phone: (402) 467-5321 
Toll-Free: 800-752-7560 


Fax: (402) 467~ 


79 


e-mail: vega_signal@earthlink.net 
web: www.vega-signaling.com 


it’s IWCE! 


It wouldn’t be spring without IWCE 
with all of its conference sessions, 
booths filled with friendly faces and new 
products, FCC roundtables and, most 
important, those after-hours hospitality 
gatherings. Add in the “cha-ching” of the 
one-armed bandits, the slap of the cards 
on the tables, the clink of ice against 
your cocktail glass and the glitz of the 
Strip,” and you've captured the entire 
“traditional” [WCE experience, 

But, wait, there’s more! In pure MRT 
and Intertec tradition, we continue to 
better serve our readers and our IWCE 
attendees, At this year’s Vegas event, our 
editorial and marketing staffs are team- 
ing with Intertec Exhibitions to launch 
“IWCE Live!"—a live Internet up- 
date—from the IWCE 2000 show floor, 
IWCE Live! will feature show reports, 
exhibitor information, general news 
coverage and after-hour, show-related 
activities that will be updated daily. 

The on-line coverage will be hosted 
on the conference Web site «at 
www.iwceconexpo.com, where promi- 
nent links will take the visitor to the 
magazine's site at www.mrtmag.com. 
The magazine’s Web site will also 
prominently display a link to IWCE 
Live! Show attendees and exhibitors can 
browse the magazine and conference 
Web sites either in MRT's booth, where 
terminals will be set up, or at the IWCE 
Live! kiosk in the registration area. At- 
tendees also will be able to request MRT 
subscriptions on-line. 

As for more specific content detail in 
Las Vegas style, we've got big plans, We 
want to post your comments, thoughts 
and impressions. Don’t be surprised if 
someone from our editorial team stops 
you lo ask a few questions. While we're 
making personal visits to each booth, we 
also want Lo pick your brain to find out 
where the coolest product is, what types 
of issues you're facing and what sugges- 
tions you have for next year’s WCE, 

If we don't come to you, stop by our 
booth (#249) and take a moment to visit 
our live site, and fill us in on your 
thoughts and ideas. We'll leave com- 
ment sheets for you to complete. Who 
knows? You could be the lead quote on 
tomorrow’s update. 

So pack your “lucky” show clothes, 
and get ready for your traditional spring 
trek to IWCE. 


—Ramona Isbell 
ramona_isbell@intertec.com 
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Visit us at IWCE, Booth #235 
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Whether your system needs indoor 


or outdoor wireless testing... 
Berkeley has the solution! 


INDOOR MICROCELL TEST EQUIPMENT 
www.bvsystems.com/microcell 
“Ligand 

1 WATT PORTABLE 
TRANSMITTER 


with 
REMOTE. CONTROL 


For indoor coverage testing. 


Mongoose 
SIGNAL 
STRENGTH METER 


For indoor sweeps 
by propagators, 


* Internal memory stores signal 
strength 


* Scans up to 21 channels 

Displays best 3 channels 
simultaneously 

* Data can be output to a PC with 
a serial cable 

© Audio can be heard through the 
headphones or internal speaker 

© Includes rechargeable Ni-Cad 

battery/charger 


© Dynamically adjustable power 
control from 1 milliwatt to 
1 watt output 

« Infrared remote control adjusts 
power output, frequency and 
on-off >25 feet 

© Super bright 128 x 128 graphic 
LCD with backlight 

* Battery operated 


RUGGED 
CLASS A HAND-HELD 
TRANSMITTER SERIES SIGNAL 
For measuring signal propagation, STRENGTH 
positioning antennas, METER 
setting power levels 
or validating coverage. Measures RF 
propagation 
Available in either 25 Watt Class A, coverage and 
or 45 Watt Class A (10 or 20 Watt detects “RF 
Class A for PCS) FCC Type Accepted Shadows”, 


Built-in agile frequency synthesizer 


Power control in 0.1 dB increments High measurement rate, more than twice that of 
Remote controllable Dr. Lee’s recommended 40 2 

VSWR antenna protection Internal eight channel differential GPS 

Weighs 25 pounds PCMCIA memory system for post processing data 


BERKELEY ~ | « pacine (pocsag/ruex) 
IS-1 CELLULAR 
VARITRONICS SYSTEMS a. 


Liberty Corporate Park, 255 Liberty St., Metuchen, NJ 08840 LMR PCS 
IDEN/SMR wes 

Custom Frequencies 
Upon Request 


Fax:, 732-548-3404 * E-mail: info@bvsystems.com 
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IN THE PUBLIC INTEREST 


Not for publication 


By Robert H. Schwaninger Jr. 


The other day I was flipping through 
a book of famous quotations that my 
wife got me for Christmas. I was trying 
to see if I was listed among the famous 
I thought that 
maybe the editors might 
have lifted one of my bon 
mots from MRT. (That's 
right, I am delusional.) 

As I was reading the pith 
and wisdom of Mencken, 
Woolcott, Locke, Aquinas 
and Buffalo Bob, it dawned 
on me that none of the FCC 
chairmen’s names ap- 
peared. These guys speak 
all the time to gatherings of 
(allegedly) — important 
people—like Congress. 
They're stars at events that 
shape the world of media 
and information. But, not 
one chairman has ever said 
anything profound enough 
quote for posterity. 


Laws are like sausages. 
It’s better not to see them 
being made. 

—Otto von Bismarck 


This struck me as a curi- 
ous omission in the history 
of pith, Certainly, some 
FCC chairman has uttered 
words that are worthy of 
note. Perhaps the editors of 
books of quotations just 
hadn't recorded them. 
Maybe the problem is that 
the commissioners use 
speech writers and, therefore, their ut- 
terances do not qualify as original 
quotes. Are there rules to this game? I 
don’t know. The more I thought about it, 
the more I wanted to know about the 
speech writers. I wanted to know what 
kind of person is penning the majestic 
phrases of our highest communications 
officials, 

1 checked 


the FCC telephone 


Schwaninger, MRT's regulatory consultant, is the 
principal in the law firm of Schwaninger & Associates, 
Washington, which is counsel to Small Business in Tete- 
communications, Schwaninger is also a member of the 
Radio Club of America. 


directory to see if anyone was listed in 
the position of speech writer, but no 
name appeared under the category. Now, 
I know that the commissioners don’t 
write this stuff themselves. They're too 
busy with 3G, reciprocal compensation, 


WAPs. CDMA and other stuff that 
ordinary Americans assume refers to the 
secret ingredients in toilet cleansers, 

It took four days, a small bribe and a 
look of pure confidence to search 
through the halls and floors of the FCC’s 
new digs at the Portals. Eventually, I 
found “him” in a cubicle in the base- 
ment, banging away at a 40-year-old 
Remington typewriter, cursing the keys. 
Mort Stessel, the unofficial-official 
speech writer for the commissioners, 
glanced up and said, “Can't talk. Trying 
to come up with an opening joke for 
Kennard's speech at CTIA. 

“Say. have you heard the one about 
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John Hayes 


the monkey, the lawyer and the local 
exchange carrier who were trapped in 
a refrigerator?” he asked in rapid-fire, 
clipped speech that hinted of a New 
Jersey childhood, “I can’t remember 
if it’s the monkey or the lawyer who 
sits in the butter.” 

Mort scowled at the typing paper with 
hooded eyes that were shadowed by a 
battered porkpie hat, A 


Ninety percent of the 
politicians give the 
other 10 percent a 
bad reputation. 
—Henry Kissinger 


lock of limp, partially gray 
hair fell across his equally 
graying face, scrunched up 
in concentration, Suddenly, 
he rocked back in his 
cracked. green leather of- 
fice chair and emitted a 
“Darn it!” that echoed off 
the concrete basement 
walls, where someone had 
taped a sign with faded 
block lettering: “IT's Nor 
WHAT YOU SAY, IT’S 
WHETHER THEY THOUGHT 
YOU DID.” 

Mort turned his tired, fe- 
ral eyes on me and asked, 
“You here for the Sugrue 
speech? I told ‘em I'd have 
it on Thursday.” 

“No, sir. I just wanted 
to meet the FCC’s official 
wordsmith.” I declared 
with a friendly smile. My 
attempt at cordiality net- 
ted me a snort from 
Stessel that also echoed 
off the cold walls. 

“Wordsmith? Who are 
you kidding, kid? I’ve been banging this 
thing since Marconi was in Pampers, 
and I've never had to speak to a civilian. 
So why'd they send you to see me?” 

“They didn’ said, “I just wanted to 
meet you—learn about you.” 

“Why?” Mort asked suspiciously. 

“Well, I 
figured that 
somebody 
had to be 
writing all 
of those 
speeches 
that the appointees deliver all over the 
place. | didn’t know anything about you, 


The only thing that 
saves us from the 
bureaucracy is its 
inefficiency. 
—Eugene McCarthy 


www-mrimag.com 


9 Autry Irvine, CA 92618 
(949) 458-7277 « (949) 458-0826 


MODEL SS-10TK 


MODEL SS-12IF 


..POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 
‘SPECIAL FEATURES: PROTECTION FEATURES: 
+ HIGH EFFICIENCY SWITCHING TECHNOLOGY » CURRENT LIMITING 


SPECIFICALLY FILTERED FOR USE WITH 
COMMUNICATIONS EQUIPMENT, FOR ALL 
FREQUENCIES INCLUDING HE 

+ HEAVY DUTY DESIGN 

+ LOW PROFILE, LIGHT WEIGHT PACKAGE 

+ EMI FILTER 

+ MEETS FCC CLASS B 


AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


MODEL SS-18 


MODEL SS-25M 


ee 


MODEL SRM-30 


DESKTOP SWITCHING POWER SUPPLIES 


MODEL CONT, (Amps) Ics 
$S-10 7 10 
$S-12 10 12 
$3418 18 18 
$5.25 20 5 
$S-30 25 30 


+ OVERVOLTAGE PROTECTION 
+ FUSE PROTECTION. 
+ OVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS: 
INPUT VOLTAGE: 115 VAC SO/60HZ 

OR 220 VAC SO/60HZ 
‘SWITCH SELECTABLE 


OUTPUT VOLTAGE: 13.8VDC 


SIZE (inches) WUA(ibs,) 
Mx 6x9 32 
Wx6x9 a4 
Hx 6x9 36 

QAK7X% 42 
INT XI 5.0 


MODEL SRM-30M-2 


MODEL SS-12SM/GTX 


MODEL SS-IDEFJ-98 


“ICS ~ Intermittent Communication Service 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 
MODEL CONT. (Amps) Ics SIZE (inches) Wi.(lbs.) 
SS-25M" 20 25 hx? x 9% 42 
$S-30M" 25 30 BUX KM 5.0 
RACKMOUNT SWITCHING POWER SUPPLIES 

MODEL CONT. (Amps) Ics SIZE (inches) Wiibs.) 
SRM-25 20 25 3x 19x 9% 65 
SRM-30 5 30 Bh x 19x 9% 70 
WITH SEPARATE VOLT & AMP METERS 

MODEL CONT. (Amps) Ics SIZE (inches) Whilbs.) 
SRM-25 20 25 BAX19K 9% 65 
SRM-30 25 30 hx 19x9% 70 
2.ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 

MODEL CONT. (Amps) Ics SIZE (inches) Whilbs,) 
SAM-25A-2 20 25 3h x 19.x9% 105 
SAM-20A-2 25 20 3M x 19x 9% 11.0 
WITH SEPARATE VOLT & AMP METERS 

MODEL CONT. (Amps) Ics SIZE (inches) Wti(lbs.) 
SRM-25M-2 20 5 Bx 19x9% 105 
SRM-3OM-2 2s 30 34x19 9% 11.0 


CUSTOM POWER SUPPLIES FOR RADIOS BELOW 


EF JOHNSON AVENGER GX-MC41 

EF JOHNSON AVENGER GX-MC42 

EF JOHNSON GT-ML81 

EF JOHNSON GT-ML83 

EF JOHNSON 9800 SERIES 

GE MARC SERIES 

GE MONOGRAM SERIES & MAXON SM-4000 SERIES 
ICOM IC-F11020 & IC-F2020 

KENWOOD TK760, 762, 840, 860, 940, 941 
KENWOOD TK760H, 762H 

MOTOROLA LOW POWER SMSO, SM120, & GTX 
MOTOROLA HIGH POWER SM50, SM120, & GTX 
MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

UNIDEN SMH1525, SMU4525 

VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 
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NEW SWITCHING MODELS 


SS-10GX, SS-12GX 

$S-18GX 

SS-12EFJ 

SS-18EFJ 

$S-10-EFJ-98, SS-12-EFJ-98, S$-18-EFJ-98 
SS-12MC 

SS-10MG, SS-12MG 

SS-101F, SS-121F 

SS-10TK 

SS-12TK OR SS-18TK 

‘SS-10SM/GTX 

SS-10SM/GTX, SS-12SM/GTX, SS-18SM/GTX 
$S-10RA 

$S-12RA 

SS-18RA 

SS-10SMU, SS-12SMU, SS-18SMU 

SS-10V, SS-12V, SS-18V 


Il (6)) Pagers Brand new 

XJ Tone and vibrate alert 

& One year factory warranty 

&] Pagers in stock and ship in 2 days 
X] Includes charger and batteries 


{4 One channel VHF Minitor III $319 each 
(151-158.995 MHz) 


MOTOROLA 


Paging Dealer 


Call Toll Free 
800-822-2180 
Fax: 561-683-0059 


International: 561-683-0022 
1300 N FL Mango Rd #8 
West Palm Beach, FL 33409 


Your Motorola Paging Dealer... 
turn to us with confidence. 


®, Motorola, and Minitor II are trademarks of Motorola, Inc. All rights reserved. 
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*NiMH 
eLithium lon 
*Lead Acid 


Batteries 


Analyzers 


Advanced Battery Systems, Inc. 
Holbrook, MA 
(800) 634-8132 Fax (781) 767-4599 
e-mail: periphex@ aol.com 
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so [ ‘looked you up,’ so to speak.” 

“Yeah, I write “em.” he sighed. “And 
it isn’t easy. You ever try to write a joke 
about telecommunications? Is not ex- 
actly the funniest subject on the planet. 
But, I’ve been coming up with them 
since 1971 when I was transferred from 
the common carrier microwave branch. 
I used to be a processor. The guy that 
used to do this job died right at this type- 
writer. Had half a page written for a 
speech in San Francisco. I've still got 
his opening joke around here. Not bad.” 

“Is it getting any easier?” I asked 
casually. 

“Nope—harder, Now my stuff’s got 
to be ‘politically correct,’ sensitive, give 
a sense of business savvy but never be 
controversial enough to upset anyone. 
Around the time of Fowler, the blue 
pencils really started working overtime. 
He wanted to send a ‘message’—I just 
couldn't figure out what it was. 

“How about Chairman Patrick?” | 
asked. 

“The kid was always going on about the 
Fairness Doctrine, as if anyone outside of 
politics even knew what the hell it was. I 
told him to stick to cellular, but no-0-0-0. 
I'm just Mort, ‘the Man in the Basement.” 
Whatta [ know? So, he didn’t get reap- 
pointed because he'd upset just about ev- 
ery sitting political big shot on Capitol 
Hill. I'm still here—he’s history.” 


J am strongly in favor of com- 
mon sense, common honesty and 
common decency. This makes me 
forever ineligible for any public 
office. 


—H. L. Mencken 


“How about Hundt?” 

“Don’t get me started. 1 was working, 
nights and weekends trying to figure out 
how to spin the auction thing. I mean, 
selling spectrum? What's that? The stuff 
doesn’t even exist! But this guy’s out 
peddling this stuff to the rubes like 
snake oil. By the way, ] caught hell for 
that ‘federal cash cow’ comment. It'd 
been a long weekend, and J guess I got a 
little nuts.” 

“Sounds like you don’t like the guys 
you work for,” I said flatly. 


It takes a special breed to be an 
FCC chairman. Between the 
White House and Congress, you 
don't know if you're Charlie 
McCarthy or Edgar Bergen, but 
you know everyone’s going to 
treat you like the dummy. 

—Mort Stessel 
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We've got 
the Analyzer. 


Start with our standard Communications 
System Analyzer platform, the rugged, 
dependable, easy-to-use R-2600. As your test 
needs grow, our upgradeable R-2600 family 
of System Analyzers is designed to grow 
with you. 

For fully compatible iDEN” equipment 
testing, we offer the R-2660. For ASTRO®, 
SmartZone™, SMARTNET™, SECURENET™ 
and Project 25 systems compliance, you need 


Motorola, *, iDEN and ASTRO are registered trademarks of Motorola, Inc. 
SmartZone, SMARTNET, SECURENET and “The Test You Can Trust” are 
trademarks of Motorola, Inc. © 1999, Motorala, Inc. 


the R-2670. And to test MPT 1327/1343, 

look no farther than the Motorola R-2680. 
Whatever the test, we've i 

got the answers, For com- 

plete details or a product 

demonstration, contact us 

today: 

Phone: 800-422-4210 

Fax: 800-622-6210 

Web: http://AccessSecure.mot.com/Accesspoint 


(MA) MOTOROLA 
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Cramming (J 


Modern problems of the 
mobile equipment installer. 


By David O. Dunford 


Modern wireless phone providers 
are lucky, To them, “equipment in- 
Stallation” consists of delivering the 
new handset in a logo-laden, color- 
printed cardboard box. Many of you 
may remember when a “compact” 
mobile telephone consisted of a 
FA.C.T.S. head and a TLD-1100 
trunk unit with a connecting cable 
the diameter of a hot dog. 

While users among the general 
public have fared well with minia- 
turized handsets and one-piece, two- 
way radios, public safety agencies 
have been burdened with an expand- 
ing inventory of electronic equip- 
ment aboard the typical fire appara- 
tus or law enforcement sedan. The 
problem is well known by (and near 
to the heart of) every installer: How 
can we cram about a dozen different 
types of devices and systems into a neat- 
looking and ergonomically efficient 
package that will fit into the “air-bag 
friendly” space of a police-type sedan? 

Although the auto manufacturer's 
drawing of the driver’s compartment 
indicates a generous space for equip- 
ment layout, it really works out that the 
installer has some room on the floor (if 
allowed the luxury of bucket seats) and 


only a little room in front of the dash. 
(The allowed dash space is about the 
size of a shoe box after you step on it.) 
Here again, in the area of system 
integration and mobile equipment in- 
stallation, public safety follows the 
technology curve that is led by con- 
sumer electronics. With the exception of 
the slowly emerging A.L.E.R.T. proto- 
type cruisers (see www.iacptech- 
nology.org), there hasn’t been any 


Photo 1. A common control box mounts in the roof of the police cruiser’s trunk. 
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significant push or agreement on 
industry standards for the installa- 
tion of public safety mobile equip- 
ment. Fortunately, the size of the 
individual pieces of newer equip- 
ment is shrinking and is often less 
demanding on automotive electri- 
cal systems, which are becoming 
more robust. Fire apparatus manu- 
facturers can provide a variety of 
console and compartment spaces. 
Currently, two automakers pro- 
duce full- sized (more or less) cars 
to accommodate the myriad lights, 
brackets and antennas for law of- 
ficers (and, eventually, cab drivers 
when the cruisers end up at a mu- 
nicipal auction). 

Several major distributors of 
consumer-based mobile installa- 
tion supplies have emerged, offer- 
ing a wide variety of materials 
readily suitable for public safety 
equipment installations. Even with 
better, smaller equipment and 
readily available installation sup- 
plies, the main problem that still 
remains is-the installer’s time re- 
quired to prepare the vehicle and equip- 
ment and then to complete the actual 
“cramming” process. 

Our small department has wrestled 
with this problem for years and reached 
two conclusions. Neither axiom is par- 
ticularly brilliant, but they are valid 
nonetheless: 

1, Prewire as much as possible. 
2. Spend as little time “in” the car as 
practical. 

Our shop has one great luxury: We 
outfit all our of cars the same way. 
Large public safety agencies, as well 
as small commercial shop installers, 
often share the common problem of 
being tasked to install a different 
complement or layout of equipment in 
each vehicle. Making each car a cus- 
tom installation requires even more 
shop time. Often, budget-limited cus- 
tomers don’t understand (and don’t 
want to pay for) the time it typically 
takes to change over a vehicle. 

In an effort to pre-assemble and 
prewire equipment, we’ve begun rout- 
ing almost all wiring to a common 


Dunford, MRT’s public safety consultant, is manager 
of technical services for the Lenexa, KS, police depart- 
ment. He is a member and past-president of the Kansas 
Chapter of the Association of Public-Safety Communi- 
cations Officials—International. You can email Dunford 
at mrt@intertec.com. 
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“Watson, Come in here! 
I’ve found something 


Alexander Graham Bell launched a communications revolution in the 
a 21st Century communications revolution. 


19th century. Today, Trident Micro Systems launches 
, the most widely accepted enhanced LTR® protocol, is available in 
over a dozen different radio models from multiple manufacturers. 


, the powerful and affordable all digital SMR networking infrastructure 
and i 


from Trident Micro Systems, has charted new territory for SMR networking 
Network 
Trunking 


System 


Start a communications revolution of your own 
with 


= a = = =a 

4ATRIDEMT 
SYSTEMS 
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Photo 2, The equipment console is mounted between the front seats in fire apparatus. 


control box mounted in the car trunk. 
We chose the trunk over the engine 
compartment because of the adverse ef- 
fect on fuses and circuit breakers from 
the elevated under-hood temperatures. 
Photo | on page 16 shows the trunk 
equipment box of a typical police 
cruiser. This is our “version 3.0” of an 


idea started back in 1975. Then, 
prewiring consisted of simply mounting 
a few circuit breakers, the radio A+ fuse 
and a contactor onto a piece of plywood. 
that was screwed to the left front inner 
fender. With the new assembly, connec- 
tion to all the car wiring is via two plas- 
tic AMP plugs on the back of the box. 


Circuitry on the left wall of the box is 
for light flashing and lamp cutout. The 
compartment on the right of the box 
houses an isolated second battery to pro- 
vide power to the emergency equipment 
and radios separate from, but charged 
by, the vehicle system. The mobile data 
Bell South Wireless radio modem is 
mounted on the box lid and the remote- 
head Maxtrac two-way radio is mounted 
on the box floor, Photo 2 at the left 
shows the equipment console of a 
Lenexa Fire Department Unit 922. 
Through the specification and purchase 
process, Division Chief David Kuntz 
has evolved this console device so that 
all vehicles bought in the recent years 
have a readily accessible place to mount 
the control units or radio units. 

Even after the pre-wiring is com- 
pleted, extensive installer time is re- 
quired “in” the driver’s compartment to 
physically mount and then electrically 
connect all the various equipment (more 
on that next month). 

Oh. One more thing. While you're 
planning the installation—don’t forget 
the cup holder. This is not to show offic- 
ers how thoughtful the radio shop is. It’s 
to keep them from using your radio 
equipment as a coaster. 


Now one headset can connect to both your phone and radio. 


www.radiomate.com 
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SwitchMate II 


Easy to use, the SwitchMate II is the only device 
that lets you converse on a telephone and then 
instantly switch to transmit on a two-way radio. 


* Compatible with both analog and digital radios 
and telephones. 


¢ Select from many styles of lightweight headsets. 


* Convenient foot switch for hands-free use. 


Call 800-346-6442 today for a faxed quotation. 
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Out Here, Field-Proven 
Takes On A Certain Significance. 


You can’t always predict where your next job will take you, 
but there is something you can rely on: your Site Master® from 
Anritsu. After years of being dropped, tossed and exposed 
to some of the harshest weather conditions imaginable, 

Site Master has proven to be the world’s best selling cable and 
antenna analyzer, 

Site Master delivers accurate, repeatable performance. A 


field replaceable NiMH battery. And a sleek, lightweight design 


that’s not only easy to carry, it’s extremely rugged. Site Master's 


user-friendly, menu-driven interface is easy to use and requires 
little or no training, And thanks to its ability to identify, record 


and solve a multitude of problems without sacrificing measure- 


ment accuracy, Site Master makes deployment, performance 
verification and maintenance a breeze, no matter where you are. 

For more information call 1-800-ANRITSU or check out 
our website at www.global.anritsu.com. Site Master from Anritsu. 
The preferred choice among leading network operators and 


service providers worldwide. 


Anritsu 


Site Master 


One world. One name. Anritsu. 


©1999 Anritsu Company Sales Offices: United States and Canada, |-800-ANRITSU, Europe 44(01582)433200, 


Japan 81(03)3446-III1, Asia-Pacific 65-2822400, South America $5(21)527-6922, hrtp:/iwerwanritsu.com 


Visit us at IWCE Booth #1249. 
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TECHNICALLY SPEAKING 


winSMITH: A computerized Smith chart 


By Harold Kinley 


The Smith chart is not used by land 
mobile radio technicians in performing 
their routine duties. However, under- 
standing transmission lines and imped- 
ance matching is valuable to all who 
work with radio frequency equipment. 
The use of the winSMITH computerized 
Smith chart provides an excellent in- 
sight into transmission lines and match- 
ing networks. A few examples will serve 
to illustrate just how useful this tool can 
be. (Sourcing is given at the end.) 

Figure | below is a screen snapshot of 
the winSMITH computer program. 
Here, a pi matching network is used to 
match a load consisting of a series resi 
tor of 1200 and an inductive reactance 
of 370 (120 + j37) to 500. 


Navigating in the program 

irst, a few notes about the screen 
snapshot. All of the available compo- 
nents are shown as buttons on the tool 
bar. In the insert mode, you can place a 
component on the schematic by simply 
clicking on the desired component but- 
ton on the tool bar. In the insert mode, the 


new component will be placed just to the 
left of the selected component. The se- 
lected componentis the one in the boxed 
area. If the program is not in the insert 
mode, the selected component will be re- 
placed with the desired new component. 

The value of the selected component 
is shown in the box just below the sche- 
matic. In Figure 1, the selected compo- 
nent is Ci. The values of the compo- 
nents are: C) = 25pF, Li = 50nH and 
C2 = 25pF. The dotted circle around the 
center of the chart represents the con- 
stant VSWR circle. This feature can be 
turned on or off as desired. This VSWR 
circle is set to a VSWR of 1.5:1. (It can 
be set to any desired value.) On the 
chart, the “X” represents the impedance 
at the load (output of the circuit at the 
right) and the “O” represents the imped- 
ance at the input to the circuit at the left. 
If the “O” is highlighted with the mouse 
pointer, the “O” and the connecting arc 
will turn yellow, and several parameters 
will be listed in the top right corner of 
the screen. 

These parameters are: Z (complex im- 
pedance), Y (complex admittance), S (S- 
parameter, S11, or return loss in decibels 


and the reflection angle), G (g: 
reflection coeffic 


mma, or 
ent and reflection 
angle), V (VSWR) and F (frequency). 


As shown, the VSWR is almost 3:1, and 
so the pi network must be tuned to place 
the “O” directly over the center (origin) 
of the Smith chart. Once the circle is 
placed over the origin of the Smith 
chart, the input impedance to the pi net- 
work will be 50. This is the reference 
impedance shown under “Terminations” 
at the left of the screen. Stated another 


Figure 2. Capacitor C2 Is selected and tuned 
down to about 12.8pF, This causes the arc 
representing the inductor, L1, to fall on the 
502 constant resistance circle. See text. 


SMITH 
‘Ele Ghat: Options’ Tune Help 


ca 


16.07.-0.68 
0.0592,0.0024 


cr or 


‘Sweep Range: 
Lower Freq (MHz) 
Upper Frea (MH2} 

Sample Points: 


Terminations: 
Relerence (ohms: 


Load R (ohms) [120 
Load x (ohms) (37——SSS—=*W 


TUNE: 0 658% 


eels bel Pel Fels fe(OT 8 |e 
lta 


Enter the capacitance in picotatads for C1 


0.50¢.178.24 
2.98 


z 
¥: 
S: 6.10¢-178.24 
cy 
v: 
F 180,00 MHe 


Figure 1. A screenshot of winSMITH 2.0 computerized Smith chart program. Here, a pi 
impedance-matching network is used to match an impedance of 120 + j3791 to a 500) sys- 
tem impedance. The “X” marks the location of the load impedance on the chart, while the 
impedance at the input to the pi network (on the left of the circuit) is denoted by the “0” 
highlighted in yellow. At this point, the values for the pi network are: C1 = 25pF, Li = SOnH 


and C2 = 25pF. See text for more details. 


Figure 3. Inductor Li is selected and tuned 
to about 71.7nH so that the arc just 
passes through the origin of the Smith 
chart. See text . 


Contributing Editor Kinle 
ant and certified electron 
communications manager, South Carolina Forestry 
Commission, Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with Instrumen- 
tation and Testing Techniques, which is available for 
direct purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301 
Kinley’s email address is hkinley@home.com, 


MRT’s technical consult- 
s technician, is regional 
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Public Safety 


Our radio dispatch, E9-1-1 
telephone, TDD, IRR, and 
fire alerting systems help 
police, fire, and emergency 
medical agencies save lives 
and protect property around 
the world. 


Mobile Radio 


Customize a radio-telephone 
network for organizations 
such as utilities, healthcare, 
airports, campuses, and 
forestry that ensures 
complete control and 
security. 


Paging Networks 
Wide-area paging network 
for service providers and 
scalable on-site paging 
systems ensure a perfect fit 
for hospitats, hotels, 
casinos, and factories. 


solutions for Specializeg Com 


Zetron is a master when it comes to providing 
highly-reliable, easy-to-use, and reasonably-priced 
communications systems. 

Many users in diversified applications recognize our 
commitment to quality products and superior service. 

Small and large organizations around the world 


trust and respect Zetron. You can too! 


Call today for your set of Zetr 


duct Guides. 


Learn about solutions that support your business. 
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ZETRON, Inc. 


Internet: http://www.zetron.com 
Phone: 1-425-820-6363 Fax: 1-425-820-7031 
PO Box 97004, Redmond, WA 98073-9704 USA 


Email: zetron@zetron.com 


Visit us at IWCE Booth #715. 


Phone: +44 1256 880 


European Office: 


3 Fax: +44 1256 880491 
Bramley, TADLEY, 
RG26 5EG, UK 


Wireless SCADA 


As total systems or updates 
to multi-vendor systems, 
our Wireless SCADA, 
Telemetry, and Alarm 
Processors are ideal for 
waste/fresh water, oil/gas, 
and electric utilities. 


ZETRON) 


Patt Valuer 


CH (pF 


Sweep Range 
Lower Frea MHz}: [1 
Upper Freq (MHz): 

Sample Points: [i 

Teuminations: 

Reference (ohm 
Load A fohms}: 
Load X [ohms}: (37 


TUNE: 0.658% Enter the capacitance in picotatads for (1 


Zz 
Y= 0.0195,0,0001 
S$: -4B. 78.40.06 
&  Done-49.06. 
v: 1.01 
F 150.00 MHz 


Figure 4. Capacitor Ci is selected and tuned to about 1.7pF so that the “O" is positioned 
directly over the origin of the Smith chart. As shown in the upper right corner, the imped- 
ance at the input to the matching network is now 50.24 — j0.272. This is a close match to 
the 509 system impedance, with just a fraction of capacitive reactance. The VSWR at this 


point is 1,04:1, a good match indeed 


way, the input impedance will be equal 
to the reference impedance when the 
circle is positioned directly over the 
origin of the Smith chart. The reference 


impedance can be set to other values of 


system impedance as well. 
Note that the sweep range can be 
set from a minimum frequency to a 


Figure 5. Here, three plots are shown to 
cover the frequency range of 150MHz to 
160MHz. One plot is for 15OMHz, one is 
for 155MHz and another is for 160MHz. 
As shown, all of these plots fall well within 
the 1.5:1 VSWR circle, and thus the 
matching network would effect a good im- 
pedance match at all of these frequencies. 


maximum frequency with a number of 
sample points set by the user. If three 
sample points are specified, then the 
minimum frequency, maximum fre- 
quency and a center frequency would 
be plotted on the Smith chart. As 
shown on the screen, the sweep range 
is from 1SOMHz to 160MHz with 
only one sample point at this time. 
Because only one sample point is 


REACHING THE PEAK 
OF EXCELLENCE. 


WE 
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No matter 
how high, 
how far, 
how fast, 


how many. 


PiRod’s 
solutions 
are 
SOLID 


PiRod can manage your unique tower 
needs with custom-designed solid rod, 
free-standing or guyed towers built to 
your specs and erected where you need 
them now. Our towers are solid— 
engineered to handle your most critical 
problems—and customers tell us that 
our turnkey design and erection 
services are pretty solid too. Like our 
record of providing tower solutions 
since 1952. So when you need a solid 
partner for your communication needs, 
call PiRod. When it comes to towers, 
there's just nothing hollow here. 


Solid Rod, Solid Service, Solid Value 


For a free guide to tower selection and 
a fast, courteous response to your 
request for a quotation, contact: 


A\ TiO Ine. 


A———==* Solid Rod, Solid Service, Solid Value 


PiRod, Inc. 
P.O. Box 128 

Plymouth, Indiana 46563-0128 
(219) 936-4221 

Fax (219) 936-6796 
www.pirod.com 
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Sample Data Complex Load Data 
Fieq (MHz} | Impedance | Admittance sit Gamma ‘VSWR | Frequency [MHz] Resistance Reactance 
50 [50.10..0.24 |0.0200,0.0001] 51.67<-66 33 [0.00¢-66.33 [1.01 Point #1: [iE 120 [37 
rss [ea.12,2.88 [002070001320 s5c120.01|ooactzae1 1a? Point 82: [160 TE 946 
eo fnc.27.6.22 |o.a2r2.o.n02'|22.40¢117.21|ooecti721 [L1G 
: Point #3: [0 0 0 
Point #4: [0 0 0 
Point #5: |0 0 0 
| Point 6: [0 0 0 
Point #7: (0 0 0 
Point wa: (0 g 0 
—_ Point u9: [0 (a o 
Point #10: [0 q o 
v2 seater | ope fe | [Foe] Point #11; [0 q 0 
Point #12: [0 0 0 
Figure 6. (Above) By selecting the OPTIONS menu and then view CAL- 
CULATED DATA, this chart is brought up on the screen. This chart lists Point #13: [0 o 0 
the various parameters at all the plotted frequencies. Point #14: (0 0 0 
Figure 7. (Right) Instead of using a single load impedance at all of | pain wis: (0 5 0 
the frequencies of interest, you can specify a separate load imped- 
ance at each plotted frequency. Selecting VIEW LOAD TERMINATION DATA 
under the OPTIONS menu allows a different load impedance to be en- Load From File Save To File Help Close: 
tered for each frequency to be plotted. To activate this, simply se- 
lect USE LOAD TERMINATION DATA under the OPTIONS menu. See text. 


specified, it will be 1SOMHz. to the “X” represents the capacitance, components in the pi network so that the 


First, we will work to get the circle C2. The center are represents the in- circle is directly over the origin of the 
over the origin of the Smith chart at ductor, Li. Smith chart. With winSMITH, it is pos- 
150MHz. Notice the three connected The fi arc, connected to the _ sible to have either the admittance grid 


ares on the Smith chart. Each of these 
arcs represent one of the components 
of the pi network. The are connected 


circle, represents the capacitance, C1. 
So, to meet the objective of matching 
the load to 5022. we will have to tune the 


or the impedance grid turned on—or 
both. Notice that, in the example, we 
have both the admittance grid and the 


406-512 MHz 


824-896 MH. 


KM 


800-1000 MHz 


For nearly half a century, Sinclair Technologies has been making waves in the 
wireless communication industry. From this experience we now look to the future 
with the industry's most trusted and durable range of wireless communication 
products. From antennas to transmitter combiners to receiver multicouplers to 
cavity filters, when you want to get the message across the name to trust is Sinclair. 


See us at WCE Show - Booth #737 a” 
- . m= 1850-1990 MHz 


TECHMBLOBIES Inc. 


www. sinctech.com 
1-800-288-2763 
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Sample of 17-4900 
STANDARD FEATURES 


* CSI BASE, an application for 
your PC that gives you com- 
plete local/remote program- 
ming control of your system, 
shows usage graphs and 
allows remote site monitoring. 


* Built-in validator will validate 
up to 5000 user Id's. Will also 
validate other controllers on 
the same system that require 
external validation. 


| * Separate airtime accumula- 
| tors for regular time and 
prime time per user Id. 


| © Front panel LCD display 

| shows User Id, Repeater 
status, error messages, 
built in test and more. 

* Removable Front Panel gives 
quick/easy access to all 
adjustments without removing 
the rack or interrupting 
service. 


* Separate E/E and 
DID/E&M lines are built in 


* Compandor 
* Universal overdial code 
* Speed dialer 


* Push to connect for 
selected user Id's 


* Two built-in RS-232 ports 


* Remote or Local 
Programming by PC 


* Can share channel with 
conventional repeaters | 


* Fully LTR® compatible 


* Warranty: One year service, 
five year parts 


OPTIONS 


* Voice prompts 
(user recordable) 


* Call detail records 


* Built-in Modem (only one 
needed per system) 


* MF Signalling 
* Networking 


LTR’ trunking on UHF 


Move over Pseudo-Trunking. Low cost LTR® controllers from 
CSI and new turnkey UHF LTR® radios (more to come soon plus 
LTR® conversions for many brands) have just made LTR® the 
new trunking standard on UHF! 


Real LTR® Trunking gives you the features and performance 
formerly only available on 800/900 systems, PLUS eliminates 
the expense and hassle of installing scan trunk boards in user 
radios. 


Unique CSI Overlay allows conventional repeaters to double as 
LTR® Trunking channels. Simply add an LT-4200 to each repeater. 
This allows you to phase in LTR® Trunking without adding 
repeaters or disrupting your conventional service. 


Call Ray Dashner today for the complete story on CSI UHF/800/ 
900 LTR® Controllers, CTCSS/DCS Tone Panels, Interconnects 
and more. 


Model LT-4900 for LTR® Dispatch / Interconnect channels. 
$1499 dealer net. 


NEW Data Logger Option for LT-4200 
4200L extends the LT-4200 time/hits logging to include all 
5000 ID's. This allows the LT-4200 to log data from other 
brands of LTR® controllers on the same system. 


Toll Free (800) 545-1349 

Phone (805) 642-7184 

FAX (805) 642-7271 

e-mail sales @connectsystems.com 
www http://www.connectsystems.com 


In Canada Cartel 800-663-0070 


Hutton Canada 800-265-8685 


VA =5, 2-4 ® Connect Systems Inc. 
2259 Portola Rd. 
Ventura, CA. 93003 
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impedance grid turned on. It is helpful 
to see both the impedance and admit- 


ids orkeFOr Dn Zz 19.02,5.87 
tance grids to tune a network for proper Y: 0.0480,0. 0148 
impedance matching. The brightest grid S: -6.84¢-164.42 
is the impedance grid, while the dimmer eS Mae 

ea = aa ae v: 267 
grid is the admittance grid. Note that the F: 150.00 MHz 


impedance grid is composed of constant 


resistance circles and constant reactance | °"Y"" 4.) gg 

arcs. Conversely, the admittance grid is Ze form SO +d 

composed of constant conductance Freq (attz} 150+) 

circles and constant susceptance ares Aten (68:0) 
To tune a component, we must first | sweep Range 

select it and, with the component box Lower Freq (Mitz} [150 

highlighted, press either the PAGE UP Upper Fre Marit: [168 


or the PAGE DOWN button to respec- Semple Points:[1 
tively increment or decrement the apr ‘<< 
component value. To increase or de- erence (obs) OO ___| 
crease the rate of change, press F7 or Lo —— 
F9 respectively. In this example, start- me 

ing with C2, we press the PAGE DOWN 
button until the capacitance is about 
12.8pF. At this point (see Figure 2 on 
page 20), the are representing the in- 


TUNE. 16.92 Enter the chatactetistic impedance in ohms for TL1. 


on ‘ eae Figure 8. When a transmission line section is used (whether series or shunt), we must en- 
ductor (L1) lies on the SOQ constant {Fine length of the line, the characteristic impedance, the frequency of operation and the 
resistance circle. Next, L1 is selected, jine toss. Here, 2 4/4, or 90°, section of transmission line is connected to the load imped- 
and the value is adjusted to about ance (120 + j37M). The section of transmission line transforms the impedance from the 
71.7nH so that the are just passes — "X" to the “0,” representing one-half revolution around the Smith chart, The new impedance 
through the origin (see Figure 3 on 'S Shown in the upper right corner (19.02 — j5.872). 


page 20). Next, the input capacitor, 

Ci, is selected and adjusted until the page 22). At this point, the capaci- right corner, we see that the impedance 
circle is placed directly over the origin tance of Ci is about 1.7pF. is 50.24 — j0.27, close to 500, with just 
of the Smith chart (see Figure 4 on Now, looking at the data in the upper a small fraction of capacitive reactance 


We have designed over 7000 unique RF components 
Many of those devices are application specific for test 
equipment, medical, automotive and cellular/PCS requirements. 


With over 18 years of experience with innovative 
products and consistently exceeding the expectations of 
our customers, JFW provides the highest quality and cost 
effective solutions available in the industry. 


Attenuators: Power Dividers: 
Fixed: DC-26.SGHz Witkinson: 800-2 100MHz 
Rotary: DC-4GHz Resistive: DC-4GHz 
Programmable: DC-SGHz 
Accessories: 
RF Switches: DC Blocks up to 18GH2 
Solid State Impedance Matching Pads to 3GHz 
Reflective RF Detectors 
Absorptive Feed thru Terminations 


Ranges up to 3GHz 


JFw Industries, Inc. 


5134 Commerce Square Drive + Indianapolis, Indiana 46237 
Tele. (317) 887-1340 Fax (317) 881-6790 


Internet— http://www,jfwindustries.com 
E-mail~ sales@jfwindustries.com 
ISO 9001 Certified 
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Com-Net Ericsson was developed to combine the power of two leaders in critical communications: 


| * Com-Net, one of * Ericsson Private The combined resources 
Ba * of Com-Net Ericsson 
the nation’s premier Radio Systems, ; 
provide a whole new level 
communications a world-class supplier of _ of innovative 
infrastructure two-way commun-ica- ee eS SELVES 
with a total focus on 
| developers, and tions systems for over Land Mobile Radio. You 


en half a century, will get the same superior 
- °F turnkey network solutions 


‘ j ~you've always depended 3 


yr 


~— Introducing 


\ acomp 


eked by our total 
ation to the idea that“. 
L conimunications y 


All 


ik 


v4 
on efiti¢al Communications 


ae _ ConmNet Ericsson 


at IWCE, CRITICAL RADIO SYSTEMS 
Booth #1075 


Phone: 800.431.2345 or 804.592.6100 P.O, Box 2000, Lynchburg, VA 24501 www.com-neteriesson.com 
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Figure 9. Here the transmission line of Figure 8 is lengthened until 
the circle is located on the horizontal (pure resistance) axis. As 
shown in the upper right corner, the impedance at this point is 
18.72 — j0.052. The reactive component is practically zero, leaving 
only a pure resistance. Thus, @ reactive component can be tuned out 
by simply changing the length of the transmission line between the 
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Figure 10. To effect an impedance match, a shorted stub is added to the 
input side of the series-connected transmission line, As shown, nothing 
‘on the Smith chart changed from Figure 9. When a new section of trans- 
mission line is added to the circuit, it is initially set to 90°, or X/4. Be- 
cause this stub is shorted on the far end, it reflects an open circult at 
the end connected to the transmission line. Thus, the open circuit has 
no effect when connected across the line. If the length Is changed from 


load and source. 


90°, or 4/4, it will affect the impedance. See Figure 11 below. 


Remember, this is at a frequency of 
150MHz. If we want to know the 
response over the bandwidth of 
1S0MHz to 160MHz, we can enter these 
figures into the sweep range and take 
three samples: lower, middle and upper 
frequencies. Figure 5 on page 21 shows 
just the Smith chart graphic for the three 
different frequency plots. Note that the 
input impedance of all three plots lies 
within the 1.5:1 VSWR circle. So, the 
resulting match at all frequencies would 
be quite acceptable. If necessary, the 
components of the pi network could be 
fine tuned to the center frequency to 
reach a compromise at the upper and 
lower frequencies. 

By selecting the OPTIONS menu and 
then VIEW CALCULATED DATA, the chart 
in Figure 6 on page 24 is displayed. This 
chart lists the various parameters for 


Figure 11. Here, the shorted transmission 
line stub shown in Figure 10 has been short- 
ened to 24.6°. Notice the difference be- 
tween this plot and the plot in Figure 10. The 
shorted stub now has affected the imped- 
ance, and the plot has changed. 


each frequency. Another option from the 
OPTIONS menu is to USE LOAD TERMINA- 
TION DATA. Instead of using a single load 
impedance (resistive and reactive com- 
ponent) for all frequencies, a separate 
load impedance can be specified foreach 
frequency to be plotted. Figure 7 on page 
24 shows the table that is used to input 
the load impedance for each frequency 
to be plotted. This table can be viewed by 
selecting the OPTIONS menu and then 
VIEW LOAD TERMINATION DATA. 

Let’s look at another example using a 
transmission line to provide an 


impedance match. Using the same load 
impedance as specified in the first ex- 
ample (120 + j37), we will explore 
what happens when we use different 
lengths of transmission line. Then we 
will effect an impedance match using a 
transmission line stub placed at the 
proper point on the transmission line. 
Refer to Figure 8 on page 26. Here, a 
/4, or 90°, section of transmission line 
is connected to the load, The arc on the 
Smith chart has moved halfway around 
the chart. Remember, \/2 represents a 
full revolution around the Smith chart, 


efile etre] 


Part Values 
Lonath (deo) SES 


Zo (ohmp [50 
Fea (Mzy [150 


Aten (8) (6 


Sweep lange 
Lower Freq (MHz): [150 


Upper Freq (MHz: [160 


Sample Points: 7 


Terminations: 
Reference (ohms) [50 


Load ft fohms} [120 


Load x {ohms} (37s) 


TUNE: 0.656% 


Z-11,56,18.05 
Y: -0.0236,-0,0305 
S: 3/54¢136.95 
5: 1,50¢136,85 
v: “AMT 


Enter the charactetiatic impedance in ohms for TL2 


Figure 12. With the main transmission line selected, it is decreased in length to bring the 
are representing the shorted stub to pass through the origin of the Smith chart, All that 
remains is to select the shorted stub and tune its length to place the circle directly over the 


origin of the chart. See Figure 13 on page 29. 
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Figure 13. When the shorted stub is tuned to a length of 44.7° the 
circle is positioned directly over the origin of the chart and the im- 
pedance of the load is matched to the 50) system impedance. As 
shown in the upper right corner the impedance at the input is 
50.4 - j0.38Q, an excellent match 


Figure 14. By adding two wavelengths to the main transmission line of Fig- 
ure 13 and 1B of loss the plot makes four complete revolutions around 
the Smith chart and the 148 of transmission line attenuation has affected 
the impedance match. The circle is no longer centered over the origin. See 
text for details on how this can be handled. 


and repeats for each additional \/2. If 


we simply wanted to remove the reac- 
tive component from the load, we could 
lengthen the transmission line until the 
circle is positioned directly over the 
horizontal axis. Any point along the 
horizontal axis represents a pure resis- 
tance, no reactance. In Figure 9 on page 


component is removed and the input im- 
pedance is a pure resistance of about 
18.7Q. This still lies far outside the 

5:1 VSWR circle, and so it isn’t within 
our desired VSWR limit. 

Let’s add a shorted stub to the input 
side of the transmission line (see Figure 
10 on page 28), A new transmission line 


the transmission line parameters to the 
correct value. We are assuming a 50Q 
line with no loss at a frequency of 
ISOMHz. The /4 shorted stub has been 
connected to the input side of the trans- 
mission line—but nothing happened. 
The are didn’t change. This is because a 
d/4 shorted transmission line will 


(or stub) is alw 
or M4, initially. 


28, the transmission line has been 
lengthened to 97.6° so that the reactive 


It is 


set to a len: 


th of 90°, 


ig appear as an open circuit at the other 
important to set all 


end. So, the end connected to the input 


Professional, Reliable 
On-Site Paging 


© VHF, UHF Band; POCSAG. 

© Frequency Synthesized or 
Crystal selection. 

® 1, 2, 5, 25, 50, or 100 watts, 


Ideal for Hospitals, Factories 
and other On-Site paging applications 


Monitoring Alarm Stat 


QUIKPAGER 
2400 


Remote Entry Devices 


VERY COMPETITIVE PRICES 
VERY RELIABLE 


Call Now ! 
1-800-387-4237 


Standard Features 


© 5,000 Pager Capacity. 

® Telephone Interface with Voice Prompts. 

@ Internal Modem for Wide Area Paging. 

@ Receives messages from other Entry 
Devices via the telephone line. 

© Bidirectional RS-232 Port, TAP Protocol. 

@ Printer Port for Logs of sent messages. 

@ Back-up battery to retain programming 
during power failure, 


Peripherals 

@ QUIKPAGER 2400 - Remote Entry Device. 
@ QUIKSERVER - TAP Concentrator. 

® PageAlert - 16 dry contact monitor. 

® 4-Line Voice Prompt Unit. 


DigiPager™ 

Standard Features 

+ 1 or 5 Watts Synthesized Transmitter. 

+ Numerte Keypad EC >» 


* RS-232 Serial Port for inbound 
alphanumenc messages using 
TAP Protocol, 


Canamex Communications Corporation 
Teh 905-475-5557 Fax: 905-475-5568 
www. pagingwords.com 
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MICRO FILTER PROTECTION 


LIGHTNING 
PROTEGTION 
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of the transmission line is open and has 
no effect on the impedance. 

Now, let’s change the length of the 
stub to see how it affects the input im- 
pedance. To change the stub length, we 
click on the stub (7L1) and use the PAGE 
DOWN key to decrease the length while 
observing the arc. Figure 1] on page 28 
shows the are at a stub Jength of 24.6°. 
Next, we select the main transmission 
line and decrease its length until the arc 
connected to the circle passing through 
the origin on the Smith chart (see Figure 
12 on page 28). Now, all we have to do 
is fine-tune the length of the stub until 
the circle is positioned directly over 
the origin on the Smith chart (see Fig- 
ure 13 on page 29), Note that the 
impedance at this point is 
50.4 — j0.38Q—nearly a perfect 
match to a 502 system impedance. 

You might 
note that the 
length of the 
main transmis- 
sion line in the 
previous = ex- 
ample ended up 
at only 66.1° 
This is quite im- 
practical in real- 
ity. Remember, 
the line can be 
increased to a 
more practical 
length as long as 
the added length 
is a multiple of 
A/2, or 180°. You 
might also note 
that we used a 
theoretically 
lossless transmission line in our ex- 
ample. If you know the loss of the 
transmission line that you are using, 
you can enter it into the transmission 
line parameters. 

Let’s see what happens if we add 24 
(720°) to the main transmission line 
used in the last example. Lets also as- 
sume that the cable has a total loss of 
IdB (see Figure 14 on page 29). You 
will notice here that there are four com- 
plete circles around the origin. For each 
A/2 there will be one complete revolu- 
tion around the Smith chart. Because 
there are four complete A/2 sections, 
there will be four revolutions around the 
chart. Also, notice that the final imped- 
ance point does not end up over the ori- 
gin of the chart. Thus. the attenuation of 
the transmission line has affected the 
impedance match. We don’t know how 
long the cable is going to be until we 
have adjusted the lengths to place the 
circle over the origin on the chart. And 
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if we then go back and calculate the at- 
tenuation of the cable, based on the fi- 
nal length the impedance at the input 
will change. How do we get around 
this? One simple way is to determine the 
practical length of cable needed to con- 
nect the generator to the load. Insert that 
line into the schematic on winSMITH. 
Enter the line length and loss and the 
operating frequency. Then add a second 
line in series with the first. Do not 
change the length of the first line—let it 
remain unchanged throughout the whole 
impedance-matching process. Let the 
loss of the second series line be zero. 
Because the line will be short, it won't 
exhibit much attenuation, and such a 
small loss will not significantly affect 
our impedance match, The loss in the 
stub can be ignored because it will be 
short and exhibit little attenuation. The 
loss that is entered 
for the series trans- 
mission line will be 
the sotal loss in the 
line—not loss per 
hundred feet 
specified in transmi: 
sion line charts, et 
The small series 
section of line that 
we are tuning will not 
exceed A/2 and the 
stub will not exceed 
A/4, so the resulting 
attenuation of each 
line will not be 
significant. 

The winSMITH 
computer program is 
capable of doing 
much more than we 
were able to show in the space limita- 
tions of this column, Many additional 
features exist that were not discussed. 
The program is an excellent education 
tool as well as a practical tool. It is in- 
tuitive and easy to learn, It takes longer 
to describe the operations than it does to 
actually perform them. Some prior 
knowledge of the Smith chart is helpful 
but not absolutely necessary. 

A companion video tape by Glenn 
Parker would be helpful to those who 
have no familiarity with the Smith chart 
but would like to learn. 

The winSMITH 2.0 software is avail- 
able from Noble Publishing, 4772 Stone 
Drive, Tucker, GA, 30084. Phone (770) 
908-2320 or fax (770) 939-0157. You 
can visit their Web = site at 
www.noblepub.com The cost of the 
program is $79 for version 2.0. Special 
pricing is available for upgrading from 
version 1.0. 

Until next time—stay tuned! a 


www-mrtmag-com 


RADIO FREQUENCY SYSTEMS 


A global organization 
created by merging 
two great companies — 


CELWAVE 


and 


RFS Cablewave 
Systems 


Providing the global 
wireless community 
with infrastructure 
components — 


everything you need 


between the receiver 
and the transmitter. 


RADIO FREQUENCY SYSTEMS 
CELWAVE Cablewave 


200 Pondview Drive, Meriden, CT 06450 


1-877-RFS-WORLD = www.rfsworld.com 
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GNF 2000) 


International Wyreless Communicabons Expo 


2000 Show Guide 


The International Wireless Communications Expo comes early this year, but it 
is still expected to be as big as ever. On March 22, wireless industry decision- 
makers will gather in Las Vegas to learn about new technology and trends, and to 
exchange ideas and make new contacts. More than 10,000 professionals and 350- 
plus exhibiting companies will be found at the Las Vegas Convention Center. You'll 
see dealers, resellers, operators, commercial end-users, community repeater op- 
erators, ba! tion operators, engineers and mobile communications managers. 
Manufacturers and distributors will showcase innovations in mobile radio, RF en- 
gineering, paging, cellular and PCS base stations, RCC, community repeater op- 
erations, SMR and public safety. 

Higlights of the show include: 

Q The IWCE 2000 Conference Program: Four main conference tracks address 
hot topics in business, regulatory, technology and public safety areas of today’s 
mobile communications. 

O New Public Safety Track: IWCE is extending the educational program this year 
to include a track dedicated to public safety applications and issues in wireless 
communications. Sessions in this track are held Wednesday, March 22, and 
Thursday, March 23. 

QO The RF Design Seminar Series: Offering technical sessions and tutorials de- 
signed to present information vital to the engineering professional, this series 
keeps you in-the-know on the latest industry developments and strategies. Semi- 
nars take place Monday, March 20, through Wednesday, March 22. 

O Welcome and Keynote Address: “In the Public Interest” columnist Robert 
Schwaninger discusses the state of the industry and the efforts to maintain a com- 
petitive environment for local operators. He promises to bring his wit and wile to 
this year’s keynote address. 

O State-of-the-Industry Report: Stephan Beckert of The Strategis Group will 
present an analysis on the competitive position of the SMR and private radio in- 
dustries in light of growing competition from cellular carriers, ESMRs and mo- 

bile data service providers. 

Oi Industry Leaders Meet the Press: A 

free-ranging press conference will fea- 

ture representatives from the trade press, 

} including MRT Features Editor David 

Keckler and Rikki Lee from Wireless 

Week. Industry leaders in attendance: 

Mark E. Crosby, ITA; Joe Hanna, APCO; 

Donald Vasek, PCIA; Lonnie Danchik, 

» SBT; Alan Shark, IWTA and Paul 

Najarian, LMCC. 

» OFCC Roundtable and Forum: Hear 

the latest on FCC activities, and take the 

Opportunity to question FCC staff mem- 
bers on important industry topics. Issues include the upcoming FCC auction 
schedule and telephone hotline support: FCC Internet initiatives and the out- 
come of Y2K issues; and the final implementation of the Universal Licensing 
Program. MRT Editorial Director Don Bishop will moderate. 

Q Simulcast Update 2000: Sponsored by Simulcast Solutions, this presentation 
features system integrators recapping simulcast projects. The presentation will 
be held from 8 a.m. to 10 a.m., March 23, at the Las Vegas Hilton. 


This guide is designed to help you plan your time at the Las Vegas Convention 
Center. Sections include: 
Qa pull-out map on page 32A, including a list of exhibitors and booth numbers. 


Qa summary of exhibitors’ products and services on display, beginning on page 
34. Exhibitors listed include those who submitted information as of press time. 
Advertisers in this issue are highlighted in blue. 


See you in Vegas. 
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Base station 
workshops 


The Base Station Workshops return 
as a vital part of the comprehensive con- 
ference programming for IWCE 2000. 
This series forms a complete instruc- 
tional program designed specifically for 
the needs of the base station technician 
and operator. 


DSP techniques for digital base 
station design 

Monday, March 20 

9a.m.-5 p.m. 

This course will focus on the practi- 
cal design and implementation issues 
when developing DSP-enabled base 
stations. 


Fundamentals of radio 
communications 
Tuesday, March 21 

9 am.-5 p.m. 

This course addresses the basic ele- 
ments of radio communications as well 
as propagation and the base station 
operating environment. 


Testing the base station 
RF subsystem 
Wednesday, March 22 
9 am.-5 p.m. 
The most important job of the base 


_ Station technician is to ensure that the 


network Is working properly from the 
‘standpoint of its RF components, inciud- 
ing receivers, transmitters, amplifiers, 
baseboard subsystems, transmission 
lines and antennas. 


Maintaining and troubleshooting 
the transmission chain 
‘Thursday, March 23 
9 a.m.-12 p.m. 

This course covers the transmission of 
RF energy from the transmitter to the an- 
tenna. It highlights the areas in which 
problems develop, how to spot them and 


| describes remedial methods and the 


tools available to verify that the problems 
are resolved, 


| Understanding and maintaining 
_ the wired-to-wireless link 
| Friday, March 24 


9 am.-12 p.m. 

Maintenance of a base station does 
not end with the RF system. The inter- 
face between the base station and the 
wired telephone network, as well as the 
backhaul link to the central station, are 
equally important. This course provides 
an overview of these links, the param- 
eters that must be monitored, problem 
areas, measurements and remedial 
measures. 


| 


9am. 


IWCE 2000 
Schedule-at-a-glance 


Monday, March 20, 2000 
8am. Registration (RF Design Seminar Series and Base Station 
Workshops only) 

Base Station Workshops (Session runs 9 a.m.—5 p.m.): 
DSP Techniques for Digital Base Station Design 
RF Design Seminar Series (Sessions run 9 a.m.~S p.m.): 

RF and Wireless Made Simple 
Frequency Synthesis and Phase-locked Loop 
Foundations of RF Hardware Design 


9am. 


Tuesday, March 21, 2000 


8am. Registration (RF Design Seminar Series and Base Station 
Workshops only) : 

8 am. PCIA University: Mobile Wireless Curriculum 
(8 a.m.-5 p.m. at Alexis Park Hotel.) 

9am. RF Design Seminar Series (Sessions run 9 a.m.-S p.m.): 
Measuring the Wireless Transmission Spectrum 
Digital Signal Processing, Part 1 
Techniques for RF Hardware Design 

9am. Base Station Workshops: 
(Session runs 8:00am-5:00pm) 
Fundamentals of Radio Communications 

12 p.m. General registration opens 

1 p.m. Small Business in Telecommunications’ Jam Session IT 


(Session rans 1 p.m.-5 p.m, at Alexis Park Hotel.) 


Wednesday, March 22, 2000 


8am. Registration opens 
8 am. PCIA University: Mobile Wireless Curriculum 
(Session runs 8 a.m.-I1 a.m, at Alexis Park Hotel.) 
9am. — Welcome and keynote address 
9:30 a.m. State-of-the-Industry Report 
9am. Base Station Workshops (Session runs 9 a.m.—12 p.m.) 
Testing the Base Station RF Subsystem 
9am. RF Design Seminar Series (Sessions run 9 a.m.-5 p.m.) 
Antennas and Propagation 
for Wireless Communications 
Digital Signal Processing, Part 2 
RF Amplifier Design 
10am. — Exhibits open (10 a.m.—5 p.m.) 
1 p.m. Business Track—Wireless Data: What's the Potential 


for Wireless Carriers? 

Technology Track—Using RF Distribution Products to 
Reduce Costs in Digital Mobile Telephone Networks 

Regulatory Track—Toward 3000: Wireless in the 
New Millennia 

Public Safety Track—Comparing Conventional and 
Trunked Land Mobile Radio Systems 

1:30 p.m. Business Track—Selling Mobile Data 

Technology Track—Implementing Fast Turn-around, 
High-capacity Packet Radio 

Regulatory Track—New Mobile Wireless Spectrum 
Allocation: Where Will it Come From? 

Public Safety Track—How to Extend Your Private and 
Public Safety Trunked Systems with New Tools and 
Technology to Guarantee 100% Coverage 

Business Track—Mobile Communications: How to 
Make Your Fleet into a Cost-Efficient, JIT Solution 

Technology Track—Digital Signal Processing Applied 
to Multiple Radio, Multiple Frequency 
Interoperability Systems 

Regulatory Track—RFR Update 

Public Safety Track—DC/MA Digital Trunking 
System Design and Implementation 

Industry Leaders Meet the Press 
(Session runs from 3 p.m.-5 p.m.) 


2pm. 


Thursday, March 23, 2000 
7:30 a.m. RCA Breakfast Meeting 


8am. Registration opens 

9am. Base Station Workshops (Session runs 9:a.m.-5 p.m.): 
Maintaining and Troubleshooting 
the Transmission Chain 

9am. Business Track—The Global Wireless Education 


Consortium: Increasing Your Bottom Line 
by Increasing Quality in New Employees 
Technology Track—Smart Antennas: What Difference 
Do They Make? 
Regulatory Track—How to Establish a Business 
and Make Money in the Third-World Countries 
of Eastern Europe and Asia 
Public Safety Track—Enhanced GPS for Public 
Safety Applications 
9:30 a.m. Business Track—How to Become a Wireless Internet 
Service Provider 
Technology Track—Internal Antennas: They’re 
Finally Here, and They Work 
Regulatory Track—New Business Opportunities and 
Challenges to Wireless Technology in Asian 
Developing Countries 
Public Safety Track—Mobile Data for Public Safety 
Exhibits Open (10 am.-S p.m.) 
Business Track—Wireless 2000: The End is Coming 
Technology Track: Advantages of Internal Antenna 
Technology in Hand-held Products 
Regulatory Track—800MHz/900MHz 
Mysteries Unraveled 
Public Safety Track—Interoperability for Public 
Safety Communications 
Business Roundtable—E-commerce: What’s in it 
for You? 
Technology Roundtable—Wide-area Dispatch 
Trunking Systems 
Regulatory Roundtable—SMR Incumbent Relocation: 
Status Report 
1:30 p.m. FCC Roundtable and Forum 
3:30 p.m. Business Breakout Session—Interconnection Update 
Technology Breakout Session—DSP;: Is it the Answer 
to All Your Radio Design Challenges? 
Regulatory Breakout Session—Planning for Your 
Financial Future: The Anatomy of Selling a Business 


Friday, Miarch 24, 2000 


10 a.m. 
10 a.m. 


ll am. 


8am. Registration opens 
Base Station Workshops (Session runs 9 a.m.-12 p.m.); 
Understanding and Maintaining the 
Wired-to-wireless Link 
9am. Business Track—The State of the Mobile Industry: 


Where We Have Gone 
Technology Track—The Voice of the Network: 
Important Trends in Speech-based Resource Control 
Regulatory Track—Beware! The End is Near 
9:30 a.m. Business Track—Wireless Data: The Time is Now 
Technology Track—Transient Overvoltage and 
Lightning Protection for Wireless Communications 
Regulatory Track—FCC Enforcement Efforts 
Exhibits open (10 a.m—2 p.m.) 
Business Track—Keeping Pace with the 21st Century 
Technology Track—Applying Marcus Magic to Site 
RF Design and Interference Issues Beyond Y2K 
Regulatory Track—Tower Zoning: Overcoming 
Obstacles 
10:30 a.m. Business Track—Reducing Wirelss Construction 
Costs with Expert Systems 
Regulatory Track—R and TTE Directive 


10 am. 
10 a.m. 


Products, services 


The following preview information was 
supplied by the exhibitors. Information for 


listings and booth numbers is accurate as of 
press time and is subject to change. See 
map page 328 for complete exhibitor list. 


Adaptive Broadband 
Existing products 

LEDR family of microwave radios. 
New products 


Booth 702 


New products 

Wireless Communications Equipment 
Catalog. 

Circle 205 


Alexander Technologies Booth 731 
Existing products__- 
The Optimizer; the Cheetah; universal smart 
charger; replacement battery packs for 
Motorola, Kenwood, Ericsson and most of 
the leading radio manufacturers. 


New products 


LEDR T1 interface; protected/redundant 
LEDR radios; LEDR network manage- 
ment system; LEDR spread-spectrum 
2.4GHz radio. 

Circle 201 


Advanced Label & Tag 
Existing products. — 
Custom nameplates for pagers, radios, 
cellphones and other wireless equipment; 
warranty and tamper-proof labels; screen- 
printed metal and vinyl labels; label- 
printing systems. 

New products 

Datamax I class thermal transfer printer 
model DMX-I-4206. 

Circle 202 


Booth 1156 


Advanced Battery Systems Booth 677 
Existing products 

Batteries: OEM; communication; Sanyo; 
GP; PowerSonic. Battery analyzers: NiCd; 
NiMH; lithium; ion; sealed lead. 

Circle 203 See our ad on page 14 


AEA, a division 

of Tempo Research 
Existing products 
Tempo 3120 Step TDR 3120-5000; AEA 
VIA analyzer (impedance analyzer) 5013- 
5000; AEA 140-525 analyzer (SWR) 5006- 
5000; ABA Cellmate [1 (SWR) 5010-5000; 
AEA VIA Director software for Windows 
95/98/2000 5013-1201. 

New products 

AEA Cellmate I 5010-5000. 

Circle 204 Seo our ad on page 38 


Booth 132 


Booth 1269 


AF CommSupply 
Existing products 
Wireless communications equipment from 
more than 65 manufacturers such as An- 
drew, Celwave, Decibel, ICT, Maxrad, 
Newmar, SDI, Times and PolyPhaser. 
Products include base station, mobile and 
portable antennas; cable, connectors and 
installation accessories; amplifiers, filters, 
duplexers, combiners and couplers; 
grounding components; power supplies, 
inverters and converters; tone remotes, 
encoders and decoders; towers and enclo- 
sures; bench and test equipment; cellular 
accessories. 


The Millennium charger; replacement bat- 
teries for Ericsson Prism radios; replace- 
ment batteries for Motorola’s XTS 3000 ra- 
dios; replacement for Kenwood KNB-17A 


battery; replacement batteries for 
Motorola’s HT750/1250 radios. 

Circle 206 

Amplifier Research Booth 714 


Existing products. 

High-power, broadband RF amplifiers; re- 
lated test accessories. 

New products 

“S” series amplifiers featuring linear, low- 
noise power output and frequency coverage 
from 0.8GHz to 4.2GHz. 
Circle 207 

Amrel Systems 
Existing products 

Rocky II+ rugged mobile computing system; 
PEL series programmable electronic loads. 
New products 

Discovery Rugged Table +. 

Circle 208 


Anchor Graphics Marketing Booth 875 
Existing products. 

Communication labels; bar codes; ID la- 
bels; all types of custom labels; tamper- 
evident labels, 

Circle 209 


Booth 678 


Andrew Booth 125 
Existing products 

Heliax coaxial cable product line; cable 
prep tools for connector attachments; 
step-tuned connectors for elliptical 
waveguides; accessories; EXT towers for 
land mobile installations. 


Circle 210 See our ad on page 41 
Antenex Booth 544 
Existing products 


Phantom; DiscaDoo; GPS indoor multiver- 
sity antenna; portable, base, mobile, 
mounts. 

New products 

Indoor multiversity antenna (MIA 8063ST); 
GPSUI5M: GPSDVHF; GPSDUHF; 
GPSD800; Grade Master YNT8967.5M; 
YE240015; GRO (Rubber Boot). 

Circle 211 


34 MOBILE RADIO TECHNOLOGY March 2000 


AVCOM of Virginia 
Existing products 
AVCOM portable spectrum analyzers _ 
models PSA-65C, PSA-37D, PSA-33A | 
and PSA-75A; network and spectrum ana- | 
lyzer NSA-1000A; microwave spectrum | 
analyzer model MSA-90A, analyzer dis- _ 
play adapter ADA-10A. il 
Circle 212 | 1 
Avtec Booth 1045 
Existing products s 
DSPatch console systems-integrated radio/ \ 
telephone with color LCD displays that fea- 
ture paging, auto-dial, caller I.D., more than 
2,000 ports, TI/E1, ISDN, PRI plus analog 
connectivity; DSPatch32 for smaller — 
applications. 

Circle 213 


Booth 1242 


Barnett Engineering Booth 1264 i 
Existing products f 
B1225 alarm reporting unit, B1235 radio _ 
site monitor; B1270 voice auto dialer; 
B1272 cellular alarm reporting unit; B1275 
SPX-PLC alarm auto dialer. 

New products 

B1280 FLX site monitor/controller. \ 
Circle 214, 


BearCom Wireless Worldwide Booth 852 
Existing products. | 
Mobile, portable and accessories for two: 
way radio communications including _ 
Motorola, ICOM and Nextel; rental; sales; | | 
service; product management; systems 
integrations, 

New products 

Domestic and international distributions for | 
wireless communications. i 
Circte 215 I 


Biby Engineering Services Booth 558 © 
Existing products. 1) 
RFCAD signal-mapping software. I 
Circte 216 | 


| 
Carlson Wireless Telephone Booth 1171 | 
Existing products. = et 
The i-WLL high-speed, Internet-ready, digi- 
tal spread-spectrum, dual-line, license-free, 
wireless local loop telephone system, ' 


New products f 
The i-WLL 56k; i-WLL repeat i 
Circle 217 See our ad on page 73 


Centurion International 
Existing products. 
2.4GHz antennas; SX antennas at UHF and 
VHF; batteries for two-way radios. 
Circle 218 \j 


CeoTronics Booth 552 
Existing products \ 
TC917 radio headset; video headsets; 
CT475/575 ear microphones; covert 


Booth 843 


www.-mrimag.com 


inductions systems; PTT headsets for use 
with more than 300 radio models; wire-com 
intercom headsets; speaker microphones; 
heavy-duty cellular headsets; lightweight 
headsets; intrinsically safe headsets; cus- 
tom products. 

New products 

Lightweight headsets; covert induction sys- 
tems; video products. 


Circle 219 ‘See our ad on page 74 


CES Wireless Technologies 
Existing products. 
Mobile/status message terminals; GPS au- 
tomatic vehicle location; credit card de- 
vices; single/multiple dispatch and mapping 
software systems; microphones; telephone 
interconnects and repeater makers operating 
over conventional, analog/digital trunking 
radio; CDPD, satellite or any supported ana- 
log or serial-driven radio device. 

New products 

GPS-210 CDPD automatic vehicle location; 
CRD-600 vehicular credit card terminal; 
Quick-trak mapping software; GPS-210 
AMPS automatic vehicle location. 

Cirete 220 


Booth 309 


ChargeGuard 
Existing products 
Chargeguard automatic on-and-off timer 
switch for two-way radios, cellphones, mo- 
bile computers; Shopware software for the 
two-way communications industry. 

Circle 221. ‘See our ads on page 36 & 42 


Booth 124 


Cimarron Technologies Booth 248 
Existing products 

Skymark Vehicle Tracker GPS-based auto- 
matic vehicle location system operating over 
CDPD, trunking or conventional radio, CEU- 
2 and QE-2 encoders; CMARK decoders. 
New products 

ANI products; CEU-2 encoder, QE-2 en- 
coder; QPF PC programmer; CMARK I, II, 
Ill, IV decoders; AVL products. 

Circle 222 


Citel America Booth 757 
Existing products. 

RF coaxial surge protectors; ac power panel 
protection for wireless and radio base sta- 
tions; TI/E1 surge protectors; RS-485, RS- 
422, RS-423 surge suppressors; surge- 
arrester, gas-tubes components. 

New products 

Model P8AXO9NMF coaxial surge pro- 
tector with custom-made gas discharge 
tube for low insertion loss (less than 
0.06dB at 25GHz). 


Circle 223 See our ad on page 76 


Com-Net Ericsson Booths 401 & 1075 
Critical Radio Systems 

Existing products 

EDACS radios; Jaguar 700 series portable 
radios. 

New products 

The Panther family of conventional products 
that are compact, lightweight portables. 
This family includes Panther 300P, Panther 
300M, Panther 500P and Panther 500M. 
Circle 224 ‘See our ad on page 27 
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Computer Resources Booth 842 
Existing products. 

Mobile radio billing; micro IDEN billing 
and provisioning; pager billing; MRIDA 
and MRISM Motorola trunking automa- 
tion software, service, sales management 
and all accounting; complete turnkey sys- 
tems, software, hardware, training, instal- 
lation and support. 

Circle 225 


ComSpace Booth 825 
New products 

Digital LTR radio and base station designed 
to allow one-channel-at-a-time migration, 
using existing analog infrastructure. At 


25kHz, DC/MA technology (digital chan- 


nel/multicarrier architecture) transforms 
one analog channel to eight digital channels 
and provides a coverage area equivalent to 
a standard FM footprint. 

Circle 226 


CPI Communications Booth 743 
Existing prodecte 
De remotes; de termination panels; tone 
remotes; tone termination panels; local ex- 
tensions; multichannel remote controls. 

Circle 227 See our ad on page 71 


Crouse-Hinds Obstruction Booth 458 
Lighting 

Existing products 

L810 obstruction lights; L864/L865 beacons, 


©1999 David Clark Company Inc. 


Improve safety on the job through better communication. 
Test one of our systems on your job site. Call toll-free: 


1-800-900-3434 


|David Clark courany 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 U.S.A. 
TEL: (508)751-5800 E-Mail: sales@davidclark.com FAX: (508)753-5827 
Visit our web site at www.davidclark.com 


Wi let high noise compromise job site 
communication? Just add a David Clark 
Company Noise Attenuating Headset and 
Radio Adapter Cord to your two-way radio 
or cell phone and experience crisp, clear 
communication. You'll also protect your 
hearing and eliminate the hazard of clumsy 
and confusing hand signals. 


© High quality Noise Attenuating Headsets with 
Certified NRR of 24 dB. 

 Over-The-Head, Single Ear or Behind-The-Head 
style for use with safety caps, helmets, etc. 

 Boom-mounted or Throat microphones, 

© Voice-Activated (VOX) or Push-To-Talk 
systems. 

© Adapter Cords for over 300 Two-Way 
Radio models. 


bal 


INCORPORATED 


T6 
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controllers and associated accessories. 
Circle 228 


Copal Group Booth 1170 


Existing products 


‘$1000 computer 
telecommunication wireless rack 
equipments; storage systems; systems inte- 
gration; CPU cards; technical services; con- 
sulting; servers. 

New products 

2m high C600 computer cha 
monitoring systems; Datarea 
tender card; Web server/appliance. 
Circle 229 

CTI 

Existing products 


Booth 419 


Opti-page: TNPP-310; Pagemaster phase 


Il alpha; Mitee-page alpha; PR-150; 
TXC-200. 
Circle 230 
Daniels Electronics Booth 1328 


Existing products 

MT-3 VHF, UHF. lowband VHF, 800MHz, 
900MHz repeaters and base stations. 

New products 

Project 25-compliant MT-4 digital radio 
systems; multiple receiver rack. 

Circte 231 


Data Comm for Business Booth 573 
Existing products 


SR-VM voice data mu! 


Made in U.S.A. by ChargeGuar, Inc., Altoona, PA 
US. Patent 4,950,913 Foreign patents pending 


automatic 
for two-way radios, cellular phones . 


It’s convenient! 


LEAVE YOUR RADIO ON, UNATTENDED. 


It’s programmable! 


15 MINUTES TO 15 HOURS. 


It prevents dead batteries! 
+. and protects your radio, too! 


FOR MORE INFORMATION, CALL 


1-800-458-3410 


[OFF | timer switch 


(© 1004 ChargeGuant ne 
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switch for remote management. 
New products 

X2 wireless/dial-up modem. 
Circle 232 


David Clark 
Existing products 
Headsets with push-to-talk adapter cords for 
mobile and portable radios: voice-activated 
headsetsfor portable radios; headset inter- 
com systems with two-way radio interface. 
New products 

Model C6501 headset adapter for interface 
with Nextel digital cellphones: compatible 
with all H6000 series over-the-head and be- 
hind-the-head headset styles; model H6020 
headset with noise-shielded microphone for 
use in high noise: will interface with more 
than 300 land mobile radio: 

Circle 233 See our ad on page 35 


Booth 417 


Booth 425 


David Levy Company 
sting products 
t Source installation software; Prolink 
installation accessories; Black Widow ve- 
hicle security systems and accessories; 
test equipment. 
Circle 234 


Day & Cukier 
Existing products 
Full range of legal services for wireless tele- 
communication companies including licens- 
ing matters, rulemakings, adjudications, ex- 
perimental/developmental authorizations. 
Circle 235 


See our ad on page 65 


Booth 1074 


Dupont Building Booth 1453 
Existing products 

Environmentally sound, non-corrosive fi- 
berglass equipment; auxiliary power sys- 
tems: shelters that provide protection of 
equipment suitable—to any environment. 
Circle 236 


Duracomm 
Existing products 
LD series desktop power supplic: 
RM series rack-mount power supplies; MM 
and RM series battery backup modules; tone 
and voice pagers; OEM power supplies. 
New products 
High-power RM series power supplies. 
Circle 237 See our ad on page 82 


DX Radio Systems Booth 833 
Existing products 
Millennium repeaters and base stations; 
trunking systems (DXL-LTR series and 
DXM-MPT1 ies); paging transmit- 
ters; 400 non: st series and 6000 si- 
mulcast seri radio telephone links RTD 
series; model 835 AM ground-to-air and 
9800 model ground-to-air radios. 


Booth 431 


Circle 238 See our ad on page 22 
Dyplex Booths 1381 & 1383 
Communications 


Existing products 
Phonak Phonito inductive earphone; Phonak 
in-the-ear VHF radio receiver; Phonak in- 
duction loops; Phonak surveillance kits for 
portable radios. 

New products 


www.mrimag.com 


Taking you into the 
21st Centu beyond... 


nd custom 
~and S. 


Phonak Phonito low-noise inductive 
earphone. 
Clrele 239 
Earmark Booth 383 


Existing products 

Series C headset radios; series S headset ra- 
dios; Beltpak radios; Flexpak radios; a vari- 
ety of microphones and headsets. 

New products 

Series S headset HS-45, 


Circle 240 See our ad on page 78 
Rartec Booth 238 
Existing products 


Industrial headsets for portable radio: 
canceling double earmuff—deluxe padded, 


single-ear and lightweight models offered. 
Circle 241. See our ad on page 79 
EDX Engineering Booth 1142 
Existing products__._ 
EDX Signalpro general-purpose wireless 
system design tool; Signal multisite area- 
wide coverage and interference studies; 
MSITE multisite area-wide coverage and 
detailed link analysis interference studies; 
TPATH detailed single and multilink analy- 
sis including cross-link interference studies. 


Le: ———— i a 
New versions of all products listed above. 
Circle 242 See our ad on page 48 


¢ have heard this from so 

many customers that we 

thought we should share 
the thought with our prospective 
customers. The CableMate TDR is 
THE LOWEST PRICED tuc 
graphical TDR on the market today. 
This hand-held test instrument will 
allow you to find multiple shorts and 
opens in coaxial or twisted pair ca- 
bles up to 2000 ft, in length, With the 
industry's best RF filter, you can spot 
cable problems in the worst RF envi- 
ronments you can imagine. Unlike 
waveform TDR’s, the CableMate TDR 
is casy to lear and interpret. For 
experienced users, an external portable 


oscilloscope may be used for increased 


sensitivity and waveform analy 


comes standard with an 

232 serial computer port. Optional 
applications sofware is available for 
benchmarking cable installations for fu- 
ture comparison and maintenance. A cable 
library giving velocity factor and imped- 
ance parameters for 66 cables is included. 
‘The user can add another 30 cables or 
change the existing cables listed. 


A zoom feature allows the user to 
closely examine a small portion of a 
long cable. An exam mode with cursor 
lets you quickly determine the position 
of any suspicious fault showing up on 
the plot. This instrument is also ideal 
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CableMate™ Graphical TOR 


for quickly getting an accurate 
measurement of the amount of cable 


left on a reel. 


Listen to what our present customers 
say and order your CableMate now so 
that after the first use you will be sav- 
ing money with the CableMate every 
time you use it! For more details, see 
our web pag 
www.aea-wireless.com 


A Division vy Tempe Research Corporation 


e-mail: 
1390 Aspen Way 


The AEA Division of Tempo 
specializes in hand-held test 
instruments for the wireless 
communications industry. 


Pre 
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ElectroComm Booth 164 
Communications Systems 

Existing products 

Invadr data and voice conventional radio; 
19.2 radio/modem with diversity; base 


stations; high-power amps; in-vehicle 


computer. 
Circle 243 See our ad on page S 
EML Booth 1076 


Existing products 

Communication service monitors; spec- 
trum analyzers. 

Circle 244 


EMR 

Existing products 
RF transmit combiners; receive multicou- 
plers; cavities; duplexers; isolators; 
amplifiers. 

New products 

Low-band isolator. 


Booth 857 


Circle 245 ‘See our ad on page 54 
Epcom Booth 353 
Existing products 


Two-way radios and accessories; anten- 
nas; duplexers; cavities; coaxial cable; 
connectors; trunking systems and accesso- 
ries; test equipment; paging systems; ra- 
dio alarm systems. 

New products 

SKPG Kenwood radio programmer; ITS 
10 kit for making repeaters with [COM 
mobile radios. 

Circle 246 


Eventide 

isting products 
ital voice-logging recorders. 
New products 
Web-based software options for remote ac- 
cess to existing logging recorders, 
Circle 247 


Booth 133 


Federal Communications Booth 375 
Commission 

Existing products. 

Universal licensing system; automated auc- 
tions software. 


Circle 248 


Fibrebond 
Existing products 
Concrete communications equipment shel- 
ters; guyed and self-supported communica- 
tion/antenna towers. 

New products 

New-generation, lightweight concrete com- 
munications shelter 

Circle 249 


Booth 1058 


FreeWave Technologies Booth 972 
Existing products 
DGR-115 series 900MHz spread-spectrum 
radio modems; DGMR-115 series 2.4GHz 
spread-spectrum radio modems; DGRO9 se- 
ries 900MHz OEM transceiver boards; 
DGR24 2.4GHz OEM transceiver boards. 
Circle 250 


Futurecom Systems Group 
Existing products 
Translating/on-channel repeaters; cross- 
band/in-band vehicular repeaters; 


Booth 846 


www.mrtmag.com 


Not even Bond 
has it this good. 


SENECA System The SENECA” Secure Mobile Radio Control System represents 
Voice, data a new generation in law enforcement communications. It 
GPS and images. works with multiple wireless transceivers to provide mobile 


agents with an unprecedented range of secure connectivity. 


This powerful system is capable of everything from remote 
database access and imagery transmission to fingerprint 


identification and position tracking. The SENECA System 


meets APCO Project 25 standards, supporting all of these 
functions with both wideband and narrowband 


communications, ensuring the highest levels of security. 


Harris is continually exploring ways to improve andexpand Xt Jevel solutions 
the field of secure mobile communications. The SENECA WIRELESS 


System puts all the data you need right at your fingertips. 
BROADCAST 


To find out more, call Harris today. GOVERNMENT 


NETWORK SUPPORT 


1-800-4-HARRIS ext.3518 = 716-242-3667 = www.harris.com HARRIS 
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multiband, smart line amplifier. 
New products 

Mobexcom II vehicular repeater. 
Cirele 251 


Gabriel Electronics 
Existing products 
Spread-spectrum parabolic antennas, solids 
and grids; spread-spectrum directional flat 
panel antennas, 

New products 

Dual-band, spread-spectrum antennas. 
Circle 525 


Booth 1059 


GRE America 
Existing products 


Booth 1339 


GINA spread-spectrum radios—900MHz 
and 2.4GHz series; GINA WLAN 2.4GHz 
RF module; PCMCIA and ISA cards; GINA 
4000 E-1 radios GHz 2.048Mbps. 

New products 

GINA 2200 radio/MUX 2.4GHz (fully inte- 
grated) last-mile telephone, 

Circle 253 


Harger Lightning Protection Booth 882 
Existing products 

Lightning protection and grounding equip- 
ment; surge suppression; communications 
grounding equipment; enhanced ground 
rods and engineering services. 

New products 


The Best Value in Two-Way Radio 


The new PRYME MicroConnect™ 
line of two-way radios has 
something for everyone. These 
are powerful portables (5-Watts 
VHF or 4-Watts for UHF) that are 
truly palm-sized, measuring just 
4.25" tall (excluding antenna)! 


The radios feature brass 
reinforced knobs and a metal 
chassis for durability, and the 
back-lit LCD display helps the 
user keep track of the radio's 
status, even at night. The 
MicroConnect™ line of portables 
offers an impressive 
combination of power and 
capabilities. 


Two versions of the 
MicroConnect are available, one 
for“dot” channel job site use and 
the other other for professional 
LMR applications 


JobConnect Transceivers 
8 Channel “dot” radios for job site use. 
Available in VHF or UHF models. 


ProConnect Trasceivers 
99 Channels for professional users 
Available in VHF, UHF, and 
VHF Low Band Models 


* Just 4.25 inches tall! 
(excluding antenna) 

* 5 Watts Output Power 
(4 Watts for UHF models) 

* Includes CTCSS 
(38 tones) 

* Available for VHF 
(138-174 MHz) and 
UHF (440-470 MHz)! 
VHF Low Band (38- 
50 MHz) Coming in 
May of 2000! 

* Scan, Priority Scan, 
and Dual Watch 

* Optional 16 digit 
keypad and DIMF 
paging are available 


Two-Way Dealers WANTED! Call 1-800-666-2654! 


by PREMIER Communications Corp. 


480 Apollo St. #E 


Brea, CA 92821 


Phone: 714-257-0300 ( Fax: 714-257-0600 
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Ultraweld exothermic connections, 
Circle 254 


Harris/Intraplex Booth 1218 
Transmission 

Existing products__-_—SE 
Intraplex Crossconnect system and server; 
Intraplex Securelink. 

New products 

Intraplex Access Server: TIVE] multiplexer, 
Circle 255 Seo our ad on page 39 


Booth 710 


Honeywell Obstruction 
Lighting 

Existing products. 
Flashguard 3000 FAA dual lighting system; 
9LC series incandescent controls. 

Circle 256 


Hustler/New-Tronics Booth (409 
Antenna 

Existing products 

Mobile, base and portable anten: for 
two-way communications, including Spirit 
model fiberglass omnidirectional base an- 
tennas; GIE and G7 series omni base an- 
LMG and LMB mobile model 
Motorola mount antenn mounting kits; 
cellular mobile antennas. 
Circle 257 See our ad on page 58 


Hutton Communications Booth 325 
Existing products 

Site infrastructure products; radio com- 
munications equipment; wireless tele- 
phone accessories; power systems prod- 
ucts; test and shop equipment. 

New produc 
2BVIOR system enclosure: a NEMA 3R 
painted aluminum enclosure featuring a 
separate battery compartment that accom- 
modates two 75A hour batteries and a 
slide-out 19" rack mount t accommo- 
dates two radios and a rectifier. 

Circle 258 


ICOM America 
Existing products 
VHF and UHF portables and mobiles; desk- 


Booth 801 


F36T VHF portables; F468, F46T UHE por- 
tables; UT-111 LTR trunking module. 
Circle 259 


1cT 

Existing products 
Desktop switching power supplies; custom- 
ized base station covers; wide-range, high- 
power supplies; isolated and non-isolated 
de-to-de converters. 

I Ns 
Switching power supplies with LED dis- 
play; wide-range isolated converters; smart 
battery chargers. 

Circle 260 


Booth 1325 


Booth 601 
“xisting products 

Trunking controllers; tone and digital re- 

mote controls; DTMF microphones; LTR 

conversion kits for Motorola radios; the 

Trakit-AVL vehicle tracking system. 


www.mrtmag.com 


New products 

Net-Link MP dispatch networking system 
for UHF trunking systems. 

Circle 261. 


Idaho State University 
Existing products 

RF technicians from the RF and telecom- 
munications program. 

Circle 262 


Booth 177 


International Wireless Booth 753 
Telecommunications Association (IWTA)/ 
American Mobile Telecommunications 
Association (AMTA) 

Existing products 

Global Digest for Commercial Trunked Ra- 
dio Systems; Operations Manual for Com- 
mercial Trunked Radio Systems; Marketing 
Guide for Commercial Trunked Radio Op- 
erators; Worldwide Directory of Com- 
mercial Trunked Radio Operators. 

New products 

Commercial Trunked Radio Technology 
Overview; Worldwide Directory of Two-Way 
Radio Dealers. 

Circle 263 


ITECH 

(Intelligent Technologies) 
Existing products 

1Qten programmable battery test system. 
Circle 264 
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JPS Communications 
Existing products 
ACU-1000 modular interconnect system; 
NRU-600 noise reduction unit; SNV-12 
signal-to-noise voter. 
Circte 265 


Booth 128 


See our ad on page 68 


Kantronics Booth 968 
Existing products 

UHF/VHF modems; HF modems; GPS 
tracker; paging arbitrator, 

New products 
Page controller. 
Circle 266 


See our ad on page 83 


Kaval Telecom Booth 964 
Existing products 

OFR repeater, BDA 1200 bi-directional am- 
plitiers (400MHz, 800MHz, 900MHz); pat- 
ented signal taps and distributed antenna 
networks. 

New products 

OFR 1000 network system; fiber-fed BDA 
fiber-optic bi-dimensional amplifier. 

Circle 267 


Kenwood Communications 
Existing products = 
90 series public safety mobiles and por- 
tables; complete line of trunking mobiles 
and portables; TK-260G/360G and TK- 
270G/370G multimode portables; TK- 
760G/860G and TK-762G/862G mobiles; 
Freetalk UBZ-HL14 and UBZ-AL14 mod- 


Booth 101 


els; TKR 8300 repeater. 

Circle 268 

KRW United Booth 1161 
Existing products ee 
RAD XDSL modems; RAD fiber-optic mo- 


dems; RAD Internet/Intranet access routers; 


www.mrtmag.com 


RAD rate and standard converters; Moseley 
NX64 fractional digital point-to-point radio. 
New products 

Moseley NXER point-to-point digital radio 
335MHz-512MHz, 790MHz-960MHz, 
1,350MHz-1,535MHz, 2,000MHz-— 
2,200MHz, 64kbps—2,048kbps in 64k 
steps, 2 El/T1, 4 El/T1, QAM modula- 
tion; RAD Megaplex 2100 hybrid-TDM/ 
frame relay multiplexer. 

Circle 269 


Kullman Industries Booth 676 
Existing products 

MTSO buildings; modular equipment; 
switch stations; COWS. 


Circle 270 


Leavitt 
Communications 
Existing products. 
Motorola pagers, programming software 
(warranty and non-warranty), parts and 
accessories; Motorola TS11 radios; 
Motorola batteries, parts and accessories; 
Alphamate 250 on-site paging products; 
IDEN parts and accessories. 

New products 

Panasonic factory-refurbished consumer 
electronics products. 

Circle 271 


Booth 757 & 860 


Link Communications Booth 368 
Existing products 


RLC-CLUB repeater and linking controller; 


One 
Cable 
Run! 


HELIAX® VXL5-50 


“The antenna to radio solution” 


and installation time 


») Fewer connectors, 
less weatherproofing 


~ Proven superior electrical 
and mechanical 
performance 


aries 


Communicate with Andrew 


1-800-255-1479 
www.andrew.com 
Request packet #489 
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RLC-ANG analog telemetry controller. 
New products 

CSM1000 communications service monitor. 
Circle 272 See our ad on page 83 


Lyncole XIT Grounding Booth 461 
Existing products 

Active electrolytic grounding systems; XIT 
rod for protection of electronic equipment 
against lightning and other electrical distur- 
bances; AEMC test meters; seminars on 
grounding system design and testing. 

Circle 273 
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Marvair 
Existing products 


MAAA dA 
™ r 


rvyy 


your service shop. 


same time. 


Software for the Two-way Communications Industry 


4 NEW! > Peachtree® Accounting Integration 


ShopWare Modules Include 


Service Calls Freq Groups SMR Systems 
Job Tickets Frequencies C/R Contracts 
Projects Signalling M/A Contracts 
Radios Depot Twr Contracts 
Fixed Sites Contacts Time Sheets 
Fixed Equip Security Rentals 


¥ The premier database software to streamline 


¥ Fully Networkable, allowing all users in your 
organization to access information at the 


\ Offers easy-to-use forms and over 60 criteria 
specific reports, providing all of the up-to- 
date information you need. 


Visit our web site or call for more 
Information and a free demo disk 


800-458-3410 


http:/www.chargeguard.com 


Slimpac ECU-18 1% ton environmental 
control unit; Commcool ECU-24 environ- 
mental control unit. 
a 
Compac 3 HVAC system (air conditioner); 
Compac 4 HVAC system (air conditioner); 
Commstat3 lead/lag controller for air 
conditioners. 

Circle 274 


Maxon/Topaz3 
New products 
SP-200 series portables (Maxon); SP-300 
series portables (Maxon); SM-3000 mobiles 
(Maxon); SM-6000 mobiles (Maxon). 
Circle 275 


Booth 525 


ChargeGuard, Inc. 
400 Highland Avenue 
Altoona, PA 16602 
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Maxrad Booth 1109 
Existing products 

Maxrad’s complete line of mobile, portable 
and base station antennas for frequencies 
ranging from 27MHz to 5.8GHz. 

New products = 
WMLPV low-profile vertical antennas for 
ISM, PCS, 800MHz/900MHz and UHF 
frequencies in white; MP24015 and 
MP24017 directional panels for 2.4GHz 
frequencies and 1SdBi or 17dBi of gain; 
MFB24010 omnidirectional fiberglass an- 
tenna with 10dBi gain. 

Circle 276 ‘See our ad on page 44 


MCM Technology Booth 1275 
Existing products. = 
Information technology systems for mobile 
communications companies including 
Realtime service management, inventory 
control paging, mobile radio billing, pur- 
chasing and full accounting. 

New products 

Realtime service management; Realtime 
mobile radio billing; Realtime pager man- 
agement; Realtime sales management. 
Circle 277 


Metric Systems Booth 415 
Existing products__- 
Mavric 2000nx, an IP-based wireless data 
and voice Internet working router/controller 
that allows users to build Web-centric 
multipoint licensed or unlicensed wireless 
voice and data networks with full-duplex 
data rates from 256 kbps to 3.08Mbps. 
New products 

Mavric Explorer II is a ruggedized low- 
power, wireless Internet working controller 
and router designed for the industrial auto- 
mation marketplace that allows users to 
wirelessly migrate from non-networked- 
based monitoring and control systems to the 
next generation of Internet and Web-centric 
systems, The Mavric Explorer II licensed or 
unlicensed full-duplex data rates range from 
256kbps to 3.08Mbps. 

Circle 278 


Micro Infinity Services Booth 873 
Existing products. 
Southware business software 


Circle 279 


Midian Electronics Booth 524 
Existing products 

TVS-2 (rolling code scrambler); RC-10/ 
RD-10 remote control; Maxon plug-in 
boards; VPU-11 and VPU-12 inversion 
scrambler. 

New products = 
MOT-TVS-2 Pro (scrambler for Motorola 
Pro radios); TRE-1 (tone remote encoder); 
TDM-! (transparent data modem). 

Circle 280 


Midtronics 
Existing products. 
Micro Celitron (CTM-100) digital battery 
analyzer with available accessories, includ- 
ing printer, clamp and probe cables; carrying 
case, amp test connector, temperature sen- 
sor; PC data receiver and software; battery 
monitor (MCT-148) for 24V or 48V strings. 


Booth 3560 
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ZEOMING THROUGH 
LOUD AND €LEAR’” 
. Telewave, Inc. delivers 


high performance 
everytime, everywhere. 


¢ Wattmeters 


* Combiners 


We bring 26 years of product 
and system design experience 
to the table for every customer, 
large or small, worldwide. 


With a full line of standard 
products, and custom designs 
available for special projects, 

our support of Public Safety, 

Government, and Business 

systems is second to none. 


Contact Telewave today at 
1-800-331-3396 and discuss 
your system requirements 
with our sales engineers. 
Or visit our website at 
www.telewave.com 


TELEWAVE, Inc’ 


Wireless Communications Manufacturers Since 1972 
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New products — 
CTM-ETD end-of-train-device battery 
tester. 

Circle 281 


Mobile Radio Technology Booth 249 
Existing products 

Mobile Radio Technology is recognized as 
the leading source of technology-focused 
industry guidance. Readers include mo- 
bile radio dealers and service shops, 
large-volume end-users at publ ety, 
government, transportation, business and 
industrial agencies, as well as paging and 
SMR service providers, and manufactur- 
ers and their reps and distributors. The 
editorial stresses the latest in equipment 


and applications, business developments, 
legal and regulatory matters. Visit our 
booth to pick up a copy, and sign up for 
your free subscription. 

Circle 282 See our ad on page 53 


Multiplier Industries Booth 1251 
isting products 

Rechargeable two-way and cellular batter- 
ies; current battery models: Motorola, 
Kenwood, Ericsson/GE, Midland, Philips, 
Vertex Standard; intrinsically safe mod- 
els; wide variety of batteries for interna- 
tional radios. 

Nl  _—_—_————— 
Replacement batteries for: Motorola Saber 
P/N M459SH. Motorola i1000 P/N M8614, 


WE DELIVERED. MAXRAD LOW PROFILE. 


TESTS SHOW MLPV800 PROVIDES UNMATCHED BANDWIDTH PERFORMANCE. 


‘ear RE Exper 


rome 


sarc Ur Bos and € Gna recone 


prove to have sored your bssinans and bok OTE 


sng you ha ttre 


‘siovan Bappa CEO 


po cequest am MY seg 
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The comparison test results from a leading technical university 
are clear: MLPV800 provides unmatched industry gain flatness 
‘versus frequency aver the entire 800 and 900 Miz bands 


made of solid brass. 


CALL (800)323-9122 


wwsmaxrad.com 
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Motorola XTS-3000 P/N M8294, Motorola 
HT 750/1250 P/N M9012. 
Circle 283 See our ad on page 37 


Natcom Booth 143 
Existing products 

Motorola pagers and products; Visiplex 
paging infrastructure (VS2001 and 
VS3100); Zetron paging infrastructure 
(model 640XTRA and Pagecenter). 

Circle 284 


NCG 

Existing products. 
2.4GHz mobile, base station and directional 
antennas; VHF/UHF dual-band mobile and 
base station antennas; DAIWA cross-needle 
SWR/power meters and coax switches. 
New products 

DAIWA CN-801S 900MHz cross-needle 
SWR/power meter. 
Circle 285 


Booth 456 


See our ad on page 60 


Newmar Booth 321 
Existing products 

Power supplies; battery cha nd 
converters for mobile and fixed site app! 
tions; integrated power system IPS serie: 
tack accessories: LVR low-voltage discon- 
nect, DST power distribution board, MTR 
meter panel. 

New products 

PM series power modules; PFM-200 power 
function manager modular power system 
for 48V, 24V, 12V positive/negative ground 
systems, multifunctional and adaptable to 
virtually any site de power requirements. 
Circte 286 Soe our ad on page 81 


NexTek 

Existing products. 
PTC series; PTR seri 
tee; Bias-tee with lightning. 

New products 

NTVSS9; NTVSS9M; PTX series. 

Circle 287 


Booth 152 


NK Cables/Teracom 
Components 
Existing products 

RF coaxial cables; RF coaxial connectors. 
New products 

NK Cables: Ohmax colored cables; 
Teracom: new one-piece connectors for 
2%", 144", ¥4" and 15/8", 

Circle 288 
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Northpoint Communication Booth 1065 
Products 

Existing products. 

Lopro low-profile antennas; NP19000 se- 
ries PCS; NP8000 series cellular; NP8500 
series 800MHz trunking; NP9000 series 
900MHz trunking. 

New products 

Lopro low-profile anteni P19000 series 
PCS; NP24000 series ISM; NP15000 series 
amplified GPS; NP20000 series PCS/cellu- 
lar dual band. 

Circle 289 


Novatel Wireless 
Existing products 
Wide-area, wireless data modems. 


Booth 781 
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May 1999... 


OTTO purchases Sonic Communications, Inc. 


With our recent acquisition of Sonic Communications. Inc., OTTO has greatly 
strengthened its position as the leading supplier of high-performance audio prod- 
ucts for the two-way radio communications market worldwide. 


Now OTTO and Sonic products combine to provide the most comprehensive line of 
two-way radio accessories available anywhere. With our purchase of Sonic, OTTO 
has acquired many new technologies that will immediately be available to you 
under the OTTO Communications name. Viper headsets. Throat and skull mics, Ear 
transceivers. Motorcycle and bike patrol kits. Body and ring PTT switches. And 
much more. All under one broad spectrum of sf Ity audio expertise. 


Which is good. Because now that OTTO and Sonic have become one — the whole 
world communicates a whole lot better. 


OTTO 


COMMUNICATIONS 
Sanit 


ISO A World of Sound Ideas 


9001) Carpentersville, IL # Toll-free: 888-234-OTTO Phone: 847-428-7171 
comsales@ottoeng.com # www.ottoeng.com 
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New products 

Expedite family of OEM modules; Merlin 
PC card; Minstrel V modem; Custom Engi- 
neering Solutions team; Metricom modem; 
GPRS modem. 

Cirete 290 


Nutel Wireless 
Existing products 
Point-to-point, analog and multiple TI/EL 
digital microwave radio systems from 
960MHz to 23GHz, both licensed and 
spread-spectrum unlicensed. Point-to- 
multipoint wireless IP network routing: 
broadband wireless transport for 100Mbps 
Ethernet +2T1; wireless LAN Ethernet up 
to LOMbps. 


Booth 718 


New products 

Stratum 100 high-capacity, wireless trans- 
port for 100Mbps Ethernet + 2T1; M400 
4TI/E1, 2.4GH2/5.8GHz, spread-spec- 
trum, point-to-point microwave radio; 
Lynx.sc6DS3, DS3, 45Mbps, spread-spec- 
trum, 5.8GHz, point-to-point radio; 
Winrouter 2050, 2.4GHz. wireless IP, net- 
work router at 768kbps full-duplex; 
RangeLANS 24Mbps, wireless, network- 
ing HiperLAN to European and U.S. stan- 
dards; Mobilink 140 wireless, one-piece, 
10Mbps PC card for laptop networking. 
Nutel Wireless is a registered trademark 
of Nutel Electronics. 
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The digiNX Wireless Delivery System (WDS) provides @ symmetrical wireless connection that 
simultaneously supports robust voice, data and video for low to medium capacity Virtual office 
Private Networking applications. It also links telephone access to low subscriber density areas as 
well as PCS networks. Therefore eliminating leased services such as analog ISDN, Frame Relay 
PVCs or T1/E1. Experience the wireless difference today! Call Telepoint for more information 


QiELEPOINT 
1022 S. La Cienega Blvd. © Los Angeles, CA 90035 


Phone: 800-333-6444 or 310-652-3666 © Fax: 310-652-0777 
E-Mail: info@telepointinc.cam « Web: www.telepointinc.com 
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Ormandy Booth 771 
Existing products 

Integrated software that serves accounting, 
customer care, service, usage/rating and 
other needs of customers in the two-way, 
paging and cellular industries. 

New products 

SMR and pager activation and billing; 
Powerpak, an interface for Motorola's 
Powerlink; integrated program for the cel- 
lular industry. 

Circle 292 


Optoelectronics Booth 955 
Existing products 

Frequency counters; frequency recorders, 
DTMF decoder; nearfield test receivers; 
PC-controlled communications receiver ac- 
tive preselector, CTCSS, DCS, LTR and 
DTMF tone decoders; RF detector. 

New products 

CD100 multicounter; Optocom PC- 
controlled receiver with Comcounter. 
Circto 293 


PageTek 
Existing products. 
Protek jr+ remote site monitor; Protek ex- 
pandable remote site monitor. 

New products 

Gatekeeper remote site access control 
system; Protektor + mini remote site 
monitor; Sitemanager centralized alarm 
monitoring software. 

Circle 294 


Booth 1281 


Panorama Antennas Booth 876 
Existing products. 

Complete range of mobile and portable 
antennas from 30MHz to 3GHz with GPS 
range, including the combination VHF, 
UHF or cellular, as well as GPS in one 
antenna mount. 

New products 

Internal dual-band amps/PCS TAP-3F (on 
glass), GPS range, GPSM, GPSP, GPSK, 
magnetic, panel and Kombi, respectively. 
Circle 295 


Pyramid Communications —_ Booth 118 
Existing products. = 
2012 mobile data terminal with optional 
internal GPS; SVR200 synthesized ve- 
hicular repeater. 

Vl _ 
Model 2012 mobile data terminal with 
optional internal GPS. 

Circle 296 


Racing Electronics Booth 514 
Existing’prodacts__ 
Race communications system; wiring 
products; ear pieces; headsets; scanners 
and accessories. 

New products 

Headsets: radio equipment. 

Circle 297 


Radiall/Larsen Antenna 
Technologies 

Existing products. 
Mobile, portable and small base antennas 
from 27MHz to 3.5GHz. 

New products 


Booth 407 


www.mrimag.com 


(72 MINz, VAT, UNF, 900™Nz) 


Ochoa manufacturers have recently discontinued 
the production of Link Transmitters, 
especially those at 72 MHz. Eagle Wireless 
International has 

stepped forward and will 

continue to manufacture 

and distribute this 

highly useful product. 

Because Link Transmit- 

ters offer a wide variety 

of options, frequencies, 

and power; we believe 

them to be an integral 

part of the paging 

industry. Our transmit- 

ters are the answer to 

many paging problems. 


The EAGLEPOWER and COMPACT SERIES of high, 
medium, and low power Link Transmitters come 
fully equipped with FCC Type Accepted exciters. 


All EAGLEPOWER Transmitters above 100 watts 

come equipped with the Eagle Neat Trap™ design 

to provide the user with long life high reliability 
performance even under 
the most extreme oper- 
ating conditions. 


The small footprint of all 
Eagle Wireless Transmit- 
ters allows easy interface 
in most existing cabinets 
or in the optional slim- 
line cabinet provided by 
Eagle Wireless. 


boy a 


The Eagle Wireless 

Transmitters also have 

power and frequency 
options covering all of the many combinations of 
system requirements found in today’s paging and 
SMR systems. 


FEATURES INCLUDE 


ADVANCED POWER TRANSISTOR TECHNOLOGY 
100% SOLID STATE CONTINUOUS DUTY 
Low, MEoIUM, AND HiGH POWER 
HEAT Trap ™ THERMAL CONTROL 


. PAGING AND FLEX™ SYSTEM COMPATIBILITY 

© = COMPATIBLE WITH ALL BRANDS OF EXISTING 
EQuiPMENT 

© SATELITE RECEIVER INTERFACE AVAILABLE 

. USES FREQUENCIES 72MHz. VHF. UHF, OR 9OOMHZ 


EAGLE. 


Eagle Wireless International 
Delivering Quality, 


BASE STATIONS/ TRANSMITTERS * Pe ae SUPPLIES * CONTROL PRODUCTS * REPEATER/FILLIN PRODUCTS 
PAGING TERMINALS * SPREAD SPECTRUM PRODUCTS * POWER AMPLIFIERS 


800-628-3910 281-538-6000 


©1999 Eagle Wireless International 


www.eglw.com 


Features, er Value 


sales@eglw.com 
FLEX is a registered trademark of MOTOROLA 


le Wireless International is a Value Added Reseller for Lucent Technologies. 
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GPS timing antenna for base station appli- 
cations; halfwave dipole antennas for 
800MHz, 900MHz, 1,800MHz and 
2,400MHz terminal applications; VHF low- 
profile mobile antenna. 

Circle 298, 


Radio Resource Magazine Booth 232 
Existing products. 

Radio Resource Magazine is dedicated to 
satisfying the information needs of radio 
communications system managers. The 
“Public Safety Report” offers detailed and 
comprehensive information on the rapidly 
expanding and changing public-safety mar- 
ket. Radio Resource International provides 
practical information for organizations 


participating in the international wireless 
communications market. 
Circle 299 


RadioSoft 
Existing products. 
Comstudy 2.2. 
New products 
Frequency finder. 
Circte 300 


Booth 365 


Raine 

Existing products. 
Nylon cases and pouches for two-way ra- 
dios, cellphones and pagers used by pub- 
lic safety, police, military, outdoor sports 
and industry. 


Booth 755 


teader in PC-based 


Only EDX offers you advanced wireless 


5 


planning tools that can meet the needs 


of the simplest or most sophisticated 


Ss 
BYE FS Eoey 302 


system. Cellular, PCS, paging, mobile 
radio, LMDS and broadea 
throughout the world have been 


systems 


successfully designed and optimized 


wireless 


planning tools. 


with EDX planning tools. 

With powerful GIS data capabilities, 
EDX tools can also support your 
wireless business from initial design 
through long-term operation. 

For 14 years EDX has been the leader 
in PC-based wireless planning tools, 
Contact us today for more information 


and a fully operational demo CD. 


EDX Engineering, inc.+ P.O. Box I547 + Euge! 
Fax: (S41) 345-8145 * E-mail: in, 
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Tools for Wireless Design 


OR 97440-1547 USA « Tel: (541) 345-0019 


dx.com * Web: www.edx.cam 


Visit us at IWCE, Booth #1142; visit us at CTIA, Booth #5548 
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New products 
Horizontal cellphone cases. 
Cirete 30, 


Remec Walcom Booth 1153 
Existing products 

Coaxial cavity filters, duplexers, transmitter 
combiners, receiver multcouplers systems 
operating in the 30MHz to 960MHz band. 


Circle 302 


RF Imaging Booth 704 
& Communications 

Existing products 

Used radio communication service moni- 
tors; general test equipment; HP, IFR, 
Motorola, Marconi, Stabilock, Cushman, 
Wavetek, spectrum analyz ellular test 
equipment; PCS test equipment. 

New products 

Protek 2GHz RF field analyzer 3201; L/G 
SA-7270 2.7GHz spectrum analyzer, 

Circle 303 


RF Neulink Booth 675 
Existing products_________ 
RF9600 VHF and UHF radio modems; 


SS9600 spread 
control link radios: 
New products 
Neulink $$19200 spread-spectrum 2.4GHz. 
Circle 304 


RF Technology 
Existing products__-— 
Eclipse base stations; repeaters; links- 
associated equipment; solid-state antenna 
switches; power supplies. 

Circle 305 


ectrum 2.4GHz; crystal 
; SCADA modules, 


Booth 1057 


Samlex America 
Existing products 
SEC series switching power supplies and 
base station power supplies; AC Power 
Source de-to-ac inverters; N+1 de power sys- 
tem; SEC series automatic battery chargers. 
New products 

N+1 redundant de power system; SEC- 
40RM 40A power supply; SEC-60RM 60A 
power supply; SEC-80RM 80A power sup- 
ply; SEC-100Rm 100A power supply. 
Circle 306 

SCA 

Existing products 
CPAVO1 VHF tone/voice pager; CPAVO2 
UHF tone/voice pager; SH-780 exciter VHF 
digital pager. 

New products 

CPAV03 low band pager; options on pagers: 
voice storage and scan. 

Circle 320 See our ad on page 64 


Booth 811 


Booth 345 


Booth 165 


Securicor Wireless 
Existing products 
70-0000 series Bantam, Titan FM mobile 
radios and accessories; 70-0000 series 
Bantam, Syn-tech XTR FM portable ra- 
dios and accessories; 70-0000 series 
Base-tech FM base stations and repeaters; 
75-0000 series linear modulation 220MHz 
mobiles, portables and repeaters; DE- 
2000 series mobile data computers, AVL 
modules and terminals. 

New products 


www.mrimag-com 


TT MES Distributed by PRIMUS 


MICROWAVE SISTENS ELECTRONICS CORPORATION 


Flexible Coax Solutions . . . 
Theyre All Right Here 


L | ears 0% 


‘Lexile © 
4 


LMR*. DB Flexible 
Watertight Coaxial Cables 


nu-TRAC" and NuRAD 
Radiating Cables 


A Complete Family of Hardware 
Accessories and Installation Tools 


*. LEPL Plenum 
xial Cables 


Fire-Retardant LA 
A Comprehensive Line and LMR*. FR Riser Ce 


of Contiectors 


A Full Line of Coaxial Cables, Connectors, Hardware Accessories and Tools. 
For Times Microwave Systems updates please visit Primus Electronics at 
www. primuselectronics.com 


PRIMUS 18424 Northwest Frontage Road * Joliet, IL 60431 * 800-435-1636 ® (IL) 800-892-1413 © Fax: 800-767-7605 


ELECTRONICS CORPORATION 
For information on Primus: Circle (87) on Fast Fact Card 


For Information on Times Microwave: Circle (43) on Fast Fact Card 


75-T1540-00 ADNT II network node 
(switch); 70-0000 series Titan low-band FM 
mobile radios; 70-2184 programming mi- 
crophone for Titan mobile radios. 

Circle 312 


Schwaninger & Associates Booth 532 
Existing products 

Law firm in Washington, DC, represents 
persons and companies before the FCC. Its 
approach to practicing law is simple: It tries 
to help clients define and reach goals in a 
way that won't “break the bank.” 

New products 

‘Areas of expertise: FCC auctions, paging, 
interconnection, broadcast, specialized 
mobile radio, cable, microwave, towers, 


public safety, rural telephone and radio 
common carrier. From brokering a deal to 
negotiating and drafting the contracts, the 
firm can handle any telecommunications 
transaction needs. 
Circle 341 

Scientific Dimensions Booth 536 
Existing products. 

9900 series mobile workstation and cab or- 
ganizer; 7277 Panasonic CF25 and CF27 
mobile computer mount; 7276 universal 
laptop holder; 4101 LED “Cool Lite”; 7200- 
IMP-2 Impala police console mount and 
7200 Crown Victoria console mount. 

Circle 307 


Performance Designed In 
that can also be used with your portable radios. 


warranty, a benchmark for the industry. 
System 900 


Asingle radio model 

with basic features cuts 

cost not corners, 
Headset has PTT and volume control; 


uses standard 1/4" 
phone plug. — 


Cost Designed Out 


Also Available: 
«© System 1200 with Split Audio for ARFF vehicles 


« Purnper Panel/Driver Headset for vehicles not 
requiring intercom systems. 


Meet NFPA standards with the best sounding ni 


All models are fully-assembled and easily install 
systems ensures that you receive needed performance for the lowest cost. 


Our Radio/Intercom Systems have... 


attenuating headsets available, headsets 
ngineered RFI/EMI and ground loop 


protection. Product reliability developed through 22 years experience justifies our two year 


System 930 } 
A dual radio system 

designed for use 

with EMS 

vehicles. Offers 

simultaneous 

transmission, balance | 
controls, intercom mute and more. 


led. Our full line of single and dual radio 


SOUND IDEAS FROM 


Seceom 


CORPORATION 
http://wwnw.setcomcorp.com 


1400 N. Shoreline Blvd, * Mtn, View, California 94043-1385 » Tel: 1-800-966-1034 » 650-965-8020 
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Setcom Booth 443 
Existing products. 

Portable and mobile headsets; portable and 
mobile helmet kits; vehicular/intercom ra- 
dio mixers; pumper panel headsets for fire 
apparatus; police motorcycle comkits; po- 
lice bicycle comkits. 

New products 

Phantom headset, mode! BL! radio 
adapter model BMZ2; handlebar PTT and 
PTT extension cable 


Circle 308 See our ad on page 50 
Shure Booth 1048 
Existing products 


Modulink family of microphones; 810 
speaker microphone; ALM interchangeable 
cordsets; microphone accessories. 

New products 

LMPI-A inline preamplifier; S98T aircraft 
microphone. 

Cirete 309 


Simulcast Solutions 
Existing products. 
Spectracom model 8195 ageless master os- 
cillator; convex models 2042 and 2046 de- 
lay/equalization systems: JPS Communica- 
tions model SNV-12 voter comparator; 
Harris-Intraplex TDM multiplexer family. 
New products 

Survey Technologies STI 9400 coverage 
analysis system; Convex model VDL-2M 
variable audio delay module. 

Circle 310 


Booth 1258 


Sinclair Technologies Booth 737 
Existing products. 

Comshel-15 communications shelter; 
SRL307 yagi antenna 406MHz—512MHz; 
SRL406 yagi antenna 806MHz-960MHz; 
SUY-80606 yagi antenna 450MHz-— 
470MHz; SRL441P data antenna 800MHz— 
1,000MHz; SRL411C4 enclosed dipole ar- 
ray antenna 806MHz-896MHz. 

New products 

SP-40-06S-14DO00 broadband panel an- 
tenna 806MHz-960MHz. 

Circle 314 See our ad on page 24 


SmarTrunk Systems Booth 725 
Existing products. 

SmarTrunk II; The Private Collection 
encryption devices. 

New products 

SmarTrunk I] Omni logic boards for 
Motorola HT Professional series, Kenwood 
‘G’ series and Standard HX290. 

Circle 313 


SoftWright 
Existing products. 
Terrain Analysis Package for Windows 95/ 
98/NT 4.0 PC-based software to perform 
evaluation of existing or proposed transmit- 
ter sites; radio coverage predictions; TV and 
FM broadcasting, ITFS, PCS, SCADA, mi- 
crowave, cellular, paging and two-way radio 
system design. 

New products 

TAP version 4.2 that includes graphic en- 
hancements as well as creation of simulta- 
neous multiple plots of coverage maps, pro- 
file graphs and antenna pattern plots. 

Circle 314 


Booth 613 


www.mrimag.com 


Superior Performance 
Maximum Flexibility 


and Waterproof too! 
FLEXWELL® Foam-Dielectric Coaxial Cable and Connectors 


FLEXWELL cable features a copper corrugated outer conductor providing the superior performance you need 
along with maximum flexibility for ease in installation. 


The proprietary closed cell design of the foam in FLEXWELL foam-dielectric coaxial cable coupled with Radio Frequency 
Systems’ waterproof connectors ensures a uniquely waterproof system. 


That's why, more and more, the wireless industry's preferred choice is Radio Frequency Systems’ FLEXWELL coaxial 
cable, connectors and installation accessories. 


RADIO FREQUENCY SYSTEMS RFS! 
CELWAVE Cablewave — 
i. 


200 Pondview Drive, Meriden, CT 06450 
1-877-RFS-WORLD = wwww.rfsworld.com 


Visit wa at WCE Booth #933. Circle (45) on Fast Fact Card 


RE aS 


SONIK Technologies 
Existing products 
Pagepro paging transmitters; Pagelink pag- 
ing data receivers; Dspage paging exciters; 
RF Audience II Reflex infrastructure receiv- 
ers; Skyline wireless modems. 

New products 

PTX-150 VHF direct digital paging 
transmitter. 

Circle 315 


Booth 1324 


South Midlands 

Communications 
Existing products 
Range of antennas (from Antenna Research 
Associates in same booth) mounted on 
Hilmast pneumatic telescopic masts. 


Booth 269 


New products 
Fairhaven radio receiver. 
Circle 316 


Southwest PV Systems 
Existing products. 
Solarex solar modules; Southwest 
Windpower air and Windseeker series; bal- 
ance of system components include regula- 
tors, batteries, battery enclosures and 
mounting hardware. 

_ OO ____——— 
Solarex “SX” series of solar modules 
Circle 317 


Booth 1413 


Southwest Windpower Booth 1451 
Existing products 


Battery charging 400W wind generators with 


the Quality Leader you can always depend on. 


Call us for: 


v¥ Motorola Original Radios, Parts & Accessories, 
¥ Motorola Mag One Line of Products, 


v¥ David Clark Headsets 


When you have lives on the line you can't afford to take chances. 
Buy the best and pay less from Diversified. 
Visit Us On The Web At www.diversifiedelectronics.com 


EDoiversirien evectronics. inc 
309-C Agnew Dr. 
Forest Park, Georgia 30297 
‘Toll Free: 1-800-646-7278 Ext. 144 Fax: (404) 361-6327 Ext. 144 
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Digital ANI (Unit ID) 
Motorola’ MDC-1200° Format 


Micro-Miniature ID-12 


‘Mitel 8 MOC N20 a 


Manufactured by Control Signal” 
the ID-12 ANI encoder is a cost- 
effective way to upgrade all the 
radios in your fleet with ANI that 
is compatible with Motorola MDC- 
1200, Works in all radios, and its 


tiny size (.59" x .65" x .12") allows 
it to fit in virtually all hand-helds. 
Has leading and trailing IDs, 
emergency, and time-out timer. 
Coming Soon: MDC-1200 
desktop decoder\display unit. 


Call 800-521-2203 


CSC | CONTROL SIGNAL 


1985 S. Depew, #7. Denver, CO 80227 
(303) 989-8000 FAX 203-989-8003 
WWW.CONTROLsignal.COM 
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carbon fiber blades and internal regulator 
that can work solar panels in a hybrid system. 
Circto 318 See our ad on page 82 


Spectracom Booth 1227 
Existing products 

Netclock products: GPS master clocks; 
Timeview display clocks; Timeburst wire- 
less time distribution network. 

New products 

Netclock network time provider; Ethernet 
lime server; Netclock stratum time source; 
Timeview wireless display clocks. 

Circle 319 


Sunwize Technologies 
Existing produ 
Powerready series small- to medium-size so- 
lar power systems; Portable Energy System 
solar charger for satellite phones, cellphones, 
laptops and field instruments; Power Radio 
solar powered system for telecom, 

New products 

Portable Energy Charger solar charger for 
small hand-held electronics, Sunwize MPR 
control system, MPR 9400, for solar/genset 
remote system control and monitoring. 
Circle 321, 


Tad Radio of Canada 
Existing products 
TAD MIO VHF two-way radiotelephone 
and accessories and software packages; 
TAD portable VHF radiotelephone; 
Engenius 900MHz telephone. 

Circle 322 


Booth 1459 


Booth 1110 


Talley Communications Booth 1051 
Existing products. 

Distributor of wireless communications in- 
frastructure and mobile products, stocking 
more than 100 top manufacturers’ products, 
including coaxial cable, connectors, bi 
station, mobile and portable antennas, light- 
ning protection, towers, test equipment, 
mounting equipment and more. 

Circle 323 


Teledesign Systems Booth 236 
Existing products, 

TS4000 radio modem; TS2000 mobile radio 
modem; TS19600 radio modem. 

New products 

Maximizer mobile antenna mount. 

Circle 324 


‘Telepoint Booth 747 
Existing products 

WDS-2000i digital radio. 

New products 

DigiNX WDS-2000i digital radio. 

Circle 325 See our ad on page 46 


Times Microwave Systems Booth 919 
Existing products 

LMR cable ranging from 100A to 1,700A: 
hardware accessories; connectors; installa- 
tion tools; cable assemblies. 

New products 

LMR LLPL; reverse-polarity connectors. 
Circie 326 See our ad on page 49 


Booth 1273 


TMI Communications 
Existing products 
Mobile satellite communications products, 


www.mrimag.com 


IWCE:LIVE! Straight from the floor of IWCE, 
MRT editors and reporters will be bringing 
you the scoop on breaking announcements, 
new products and the key events taking 
place at IWCE. You'll find that info 

LIVE on the internet... 


wwwinrtmag.com 
www.iwceconexpo.com 


If you are at IWCE, come to the MRT 
booth (#229) or surf directly from 
the kiosk in registration. 


And if for some strange reason you can’t 
make IWCE this year, we'll make sure 
you don’t miss a thing. Just head to 

our web sites and get the scoop. 


bringing you 


GWCE RE 


International Wireless Communications Expo 


including asset tracking and management 
services: packet, circuit-switched data; 
voice, email, Intemet access; dispatch radio. 
Circle 327 


Tower Connections Booth 480 
Existing products 

Products for tower sites and crews that work 
on them, including safety equipment, tools, 
mounts, lighting, grounding, capstands, 
various locking hooks, caradinels and more. 
New products 

Safety equipment from DBI, Klein, Miller. 
Circle 328 


TPL Communic: 
Existing products 

RF power amplifiers: VHF low-band 
35MHz~SOMHz, high-band 136MHz— 
175MHz, UHF 400MHz-512MHz and 
806MHz-960MHz with output to 2kW 
available in mobile, base station/repeater 
configurations; custom amplifiers available. 
Circle 329 See our ad on page 59 


Booth 679 


Booth 943 


TRL Technologies 
Existing products 
Amplifiers from de to 3GHz with output lev- 
els from 0.25W to 300W; products developed 
for use in cellular, paging, PCS and trunking. 
Circle 330 


Tricor Industries Booth 451 
isting products 

Electrolytic 
Test Metic 
Circle 334 
TX RX Systems 
Existing products 


; covert box. 
Seo our ad on page 77 


Booth 1022 


Base station antennas; multicouplers; signal 
boosters; tower-mounted preamplifiers; cav- 
ity filters; duplexers; RF system products. 
New products 

800MHz tower-top amplifier 426-86A-01- 
18-12; TX paging filter 89-88-95482. 
Circle 332 See our ad on page 3 


Vega/Telex Signaling Booth 235 
Products 

Existing products 

Model C-6124 24-line control console; 
C-550 RP-251 adapter panel; 223C adapter 
panel and associated system cards; ampli- 
fier cards; audio mixer cards. 

New products 
Model CO1610 six-line tone-remote control 
console; model C2000 single-line tone- 
remote control console. 

Circle 333 ‘See our ad on page 10 


Booth 1007 


Veridian, Datumtech 
Operations 

Existing product: 
Automatic vehicle location system; mobile 
data compute: ntelligent data interface 
(IDI2); automatic collision notification system 
Circle 334 


Vocom Products Booth 1001 
Existing products 

Power amplifiers for the UHF, VHF and 
900MHz markets. 

New products 

Rugged, modular designs u 
edge technology will be unv 
introduction of Crescend Technologies. 


Circle 335 


W & W Manufacturing Booth 225 
Existing products 

Two-way radio replacement batteries; 
rs; analyzer/conditioners; adapter 


cups for land mobile radios, cellphones, 


25 TAIT T3000I1I, 
Motorola GP68; BE EDACS Monogram. 
Circle 336 See our ads on pages 9 & 32A 


Wilson Electronics Booth 1427 
Existing products 

Cellphone signal booster. 

Circle 337 


Wood and Douglas Booth 1256 
Existing products 

Radio telemetry transmitters, receiver 
transceivers; radio modems; data links. 


Circle 338 


World Tower 
Existing products 
Drawing package on guyed and self-support 
towers; brochures on towers. 

Circle 339 


id 


Booth 577 


Booth 871 


echnology 
ing products 
R-506 digital and analog field strength 
meter; R-507 field strength meter with 
swept spectrum display. 

New products 
S-S007GPS fi 


strength measuremen 
mapping software for dig 
nal testing. 

Soe our ad on page 77 
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Visit us at WCE, Booth #857 


www.mrimag.com 


Organised by 
Users for users 


ca ces 


BAPCO 2000 is the exhibition and conference for 
everyone involved in public safety communications and 
information systems. It is the perfect event for key 
personnel to experience at first hand the latest 
technological advances in this dynamic industry. 
The networking opportunities are vast. 


BAPCO 2000 offers the perfect 

environment to do business, covering: 

Command & control systems = Computer telephone 
interface m Data capture, storage, retrieval and 
dissemination technologies = Information security = 
Integrated computer and communication systems (ICCS) 
= Microwave links m Mobile data = Network operators & 
service providers = Paging = Radio communications w 
Systems integrators sTETRA @ Tracking & Navigation = 
Voice logging/recorders 


I SHOWCASE THEATRE - free half-hour 
seminars presented by exhibitors. 
THE ASSOCIATED CONFERENCE 


entitled “Integration: revolution or solution?” 
Circle (49) on Fast Fact Card 


FAX BACK TO +44 (0)20 7233 5054 
info on: C1 visiting | exhibiting [_ conference 
NAME 


For more information about the exhibition/conference contact 


COMPANY 
the organisers: Brintex Ltd, 32 Vauxhall Bridge Road, London SW1V 2SS ADDRESS 
Tel: 020 7973 6653 Fax: 020 7233 5054 
a POSTCODE 


www.brintex.com/bapco 


TEL FAX. 


Oil on the Tundra: A sp 


Industrial accidents involving natural resources often occur 
in rural or remote locations. Radio communications may be 
the only means of coordinating containment and mitigation 


efforts. However, the accident itself can pose special radio 
operations and maintenance problems. 


By Donald E. Koehler 


From August to September 1994, a 
series of massive oil pipeline leaks oc- 
curred in rural Northern Russia in an 
area about 1,200km due west of Fin- 
land, near the Arctic Circle. The nearest 
town to the spill area was Usinsk, about 
30km away. 

The communications requirements of 
the resultant containment, cleanup and 
mitigation activities are of interest both 
for the lessons learned and for planning 
a remote response. While the Russian 
pipeline leak may be unique because of 
its sheer size, it provides many ex- 
amples and lessons. Smaller pipeline 
leaks occur regularly in North Ame: 
and a response-communications planner 
or provider must understand this type of 
technology accident 


What happened? 

The Komi spill, also known as “The 
Usinsk Accident,” has been reported 
(1) as one of the worst in history, per- 
haps eight times greater than the 


Wireless 
@Work 


EXXON Valdez tanker spill. The pipe- 
line owner, KomiNeft (Komi Oil), local 
authorities and the Russian government 
initially tried to downplay or obscure 
the extent of the spill. When oil started 


Contributing Editor Koehler has more than 3 
of experience in radio. telephony and computer eh 
tronics. He has been teaching parttime at the University 
of Alaska, Anchorage for the past four years. For those 
interested in industrial HAZMAT response communi 
tions, his email address is AFDEK1@uaa.alaskaedu, 

All photos provided by and used with permission 
from Toe Image Alaska, except as otherwise indicated 


ars 


to show up in the 
Barents Sea, the 
world community 
was forced to step in 
to control the envi- 
ronmental damage. 

The release has 
been estimated as 
high as 200,000 met- 
tic tons of oil, found 
at four major points 
over an 18km length of older pipeline. 
(The scope of the spill was so large, it 
was visible from space, For more de- 
tails, see the Web site addresses in the 
references.) The pipeline, first placed in 
service in the early 1970s, had been 
leaking for some time, with major leaks 
first noted in 1988. Corrosion caused by 
oxygenated river water, Which w 
mixed into the oil to assist in pumping. 
was a major factor in the pipeline’s de- 
terioration. Take the old Soviet environ- 
mental attitude, bad construction tech- 
niques and then add in the general soci- 
etal chaos at the collapse of the old 
Communist system, and you have a 
complete recipe for disaster. 

Initial containment efforts, such as 
phon dams built of sand, were only ma 
ginally successful. And, when the spring 
thaw hit in 1995, they failed completely. 
Under intense pressure from the world 
community, the Russians brought West- 
ern technology and a small number of 
American oil workers in under contract 
(2) to provide new cleanup technology 
and training on proven response tech- 
niques. The U.S. government and the 
World Bank (3) provided funding and 
survey data to address the spill problem. 


Have background, will travel 

How did I get involved? Before the 
spill, T had spent several years writing 
response, training and logistics support 
documents first as a contractor, then 
later as an employee. for an environ- 
mental company in Alaska, In April 
1995, [ was contacted by the company 
owner and offered a job on the spill re- 
sponse team as the plan writer and to 
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provide photographic documentation. [ 
resigned my position at the University 
of Alaska and traveled to Usinsk. Once 
at the job site, it became more of a 
“Swiss-army-knife” job, entailing work 
on LMR radio systems, making maps, 
fixing gas samplers. setting up comput- 
ers and printers, and performing basic 
survey work. all as part of the total re- 
sponse effort. 

I] walked some 40km along the soiled 
shores of the Kolva river and feeder 
streams, the inland spill sites and the 
length of the damaged section of the 
pipeline—photographing and surveying 
the damage. It is impossible to fully de- 
scribe the spill and its impact ad- 
equately in words alone. I photographed 
the project, people, equipment and 
structures, producing more than 3,000 
map-indexed images. An on-site project 
ecological science team generated addi- 
tional photo work and documentation. 

Communication was provided by ra- 
dios and repeaters obtained from a Ca- 
nadian oil company under a subcontract, 
Communication back to Alaska was via 
INMARSAT-P phones. These units are 
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ill in the Komi Republic 


Workers used hydraulically powered positive displacement pumps 
Collection efforts were coordinated with radios. 


to remove oil 


INMARSAT-P 


secure fax links for contractors (inset photo by INMARSAT) 


worth their weight in gold for this type 
of operation, especially during the lo- 
gistics ramp-up. The satcom radios were 
also critical during the bid phase when 
no formal contract agreements existed 
with Russia, and because the telephone 
system dates from 1917 (honest). The 
ability to send and receive data and 
faxes in the field—via a laptop com 
puter up the infra- 
Structure to support large-scale opera: 
tions, [also provides a “paper trail” and 
reduces the potential for confusion. We 
used Macintosh Powerbook 180s with 
small printers linked together in a small 
LAN to handle the office chores, with 
the satcom link serving as a backup for 
critical fax documents. 


-is critical to settit 


Costs and funding 

The Kolva River Basin Response 
Project was successful because it pre- 
vented further oil from reaching the 
Kolva, Usa and other downstream riv: 
ers, Funds that were available and were 
used for the project were equivalent to 
$23 million, with the bulk of the project 
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work done over two summers. The 
EXXON Valdez cleanup, by contrast, 
consumed some $5 billion over several 
years. The Komi impact site was larger 
by several orders of magnitude. 

The disparity in response funding lev- 
els reflects differences in government 
philosophy, location, physical and 
chemical characteristics of the oil itself 
and—frankly—the depth of the poc! 
of the pipeline company. Be 
KomiNeft was technically bankrupt at 
the time, funding was heavily dependent 
on sources outside of Russia. 


Containment and communications 
Terrestrial spills can be somewhat 
easier to access and control, with less 
impact from bad weather or access, 
compared to ocean tanker spills. But on 
a spill of this size—and in the Arctic 
wilderness—nothing was easy. Roads 
were laid out to the spill sites for con- 
struction of containment and collection 
infrastructure. Large amounts of the oil 
were simply buried in “polygons: 
large, clay-lined pits near the collection 


points. The project’s goal was to keep 
the oil from migrating into the ocean 
Management could be performed site- 
by-site under local supervisi 

The radio net was used primarily for 
safety und logistics calls, All of the ra- 
dio systems used (hand-held and mobile 
units) were made by Motorola. Because 
the spill was primarily terrestrial, the 
work sites were well defined. Radios 
were used for logistics and safety/health 
emergencies. The radio system included 
a series of repeater/remote base stations. 
The base stations were linked back to 
the central control point via a UHF link. 
Most communication was simplex 
within the work site—saving money 
(access to a repeater) and reducing co- 
channel interference. The sites were 
separated (in some cases, by 15km). 
This allowed reuse of radio frequen- 
cies—again, a savings. The Radius 
hand-held systems worked great, taking 
the day-to-day beating without a glitch. 
The battery life was also a lifesaver be- 
cause most sites did not have ac power 
for charging stations. We considered 
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Located about 1,100km north of Moscow, this portion of the Tigara forest is a mix of open 
meadows and trees. In many cases the roadbed had to be used as an oil spill containment 
structure, lined with Geotex fabric to protect the permafrost layer beneath. 


using solar panels, but because of cost, 
shipping and security issues it was de- 
cided that extra batteries were the best, 
least-cost option. 

Intrinsically safe (1S) radios were not 
used at the Komi site because the oil had 
aged over a winter. If you work on a 
fresh spill, or in an area involving natu- 
ral gas, the safety staff should designate 
areas requiring IS equipment. 


Waxworks in ebony 

Although the oil was bad for the 
environment, the greater impact to the 
fragile Arctic ecology may have been 
the brine mixed with the oi] to ease 
pumping. The oil itself is a thick. 
heavy (high-paraffin content) type that 
must be heated to pump. Once the oil 
left the pipeline, it essentially “froze” 
in place—looking 
black candle wax. Indeed, in many 
areas, the oi! was removed with a 
backhoe. The summer heat would 
cause it to flow again. In many areas 
‘er had carried oil high into the 
trees lining the impacted streams. 

If you're ever involved in a response 
effort like this, realize that it is dirty 
work. The radios will get dirty and pos- 
sibly oily. Be prepared to clean and de- 
contaminate equipment regularly. The 
prime contractor’s safety office should 
provide instructions for this—or you 
can insist that the equipment be cleaned 
and decontaminated before you work on 
it. Be prepared to look at all sorts of odd 
equipment. If you are the prime elec- 
tronics repair shop, you may be ex- 
pected to work on a gas-sampling appa- 
ratus, a turbidity meter or some other 
esoteric device. Sort out in advance 
what you will work on and what is out 
of scope. (Workflow suggestion: Put the 
word out early that you will nor touch 
personal radios, phones, CD players, 
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ike huge slabs of 


cassette players, etc.) Portable scanne: 
for the technicians are also useful field 
tools that allow them to keep tabs on 
what is working or not 


Impacts to the local area 

The spill area is remote: thinly popu- 
lated and rural. In many ways, it re- 
sembles conditions found in Alaska. 
The initial spill affected about 67.5 
hectares of tundra; then spring floodwa- 
ters spread the oil. Scientists have estab- 
lished that about 2.110 hectares (1 hect- 
2.2 acres) of meadows and pas 
‘s, including reindeer grazing land: 
were contaminated. In some villages. 
much as 92% of all the grazing and fod- 
der-producing land was affected. Dam- 
age to rivers, pastures and meadows se- 
riously affects the well-being of the lo- 
cal residents, who depend strongly on 
their vegetable plots, cattle, hunting and 
fishing for existence. (4) 

The economic impact and damage 
timates were based on the officially 
adopted figure of 14,033 tons of oil. 
Overall damage was estimated at more 
than 311 billion rubles (about US$103 
million). The officially confirmed esti- 
mate of 79,000 tons of spilled oil 
brought the cost of the damage to 1.5 
trillion Rubles (US$495.7 billion). (5) 

The difference in the estimates of the 
size of spill, from less than 15 kilotons 
to the high end of from 102 kilotons to 
200 Kilotons, is the difference between 
Russian estimates and measurements 
made by the U.S. EPA (6) and Canadian 
environmental specialists. 

By contrast, the TransAlaska Pipeline 
System (TAPS) has operated during the 
same timeframe as the KomiNeft sys- 
tem, in a similar environment, with only 
two small spills, measured in barrels 
rather than tons, Both Alaskan spills 
were quickly contained and cleaned up, 
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and restoration work was initiated 
Oversight and regulation provide the 
difference in the outcome. 


Dis: r team planning 
Communications planners must ac- 
count for the inevitable EMI/RFI and 
incompatibility issues that arise from 
too many radios and too few frequen- 
cies, Work in or around littoral 
(shoreline) areas brings the additional 
headache of coordinating marine and 
safety frequency usage. Preplanning 
and drills in your area of responsibil- 
ity will help, but you must experience 
the incredible congestion to fully un- 
derstand the frustration of radio users 


Taking the plan to the field 

& “Crowd control” — The sheer num- 
ber of people who respond for contain- 
ment, cleanup and mitigation activities 
can be overwhelming. You may not be 
able to find a hotel or motel room for 
miles around your site. The rental car 
scene will be chaotic, as will any public 
transportation systems. This has been 
described as a “flood” of humanity. In 
the Komi case, several thousand people 
showed at the gate of the project office 


seeking jobs, Rental and itinerant radio 
systems will complicate matters. Many 


large clean-up projects have resorted to 
full-time frequency coordinators. 

> Resource allocations and security — 
You may find yourself competing with 
deep-pocket government agencies or 
pipeline response companies for scarce 
resources. As silly as it may sound now, do 
you have enough batteries, generators and 
the like for operation of at least a week at 
the response site? I may seem overly sen- 
sitive about logistics, but it can be a hard 
lesson to learn. In Russia, for example, 
many of my American colleagues leamed 
the hard way that you don’t just go to the 
comer store for supplies. 

Once in the field, you will find out 
just how well you planned. Extra hand- 
mics, antennas and batteries are always 
needed due to harsh conditions and the 
“Bubba factor” found on this type of 
project. A complete set of hand tools 
and several small tool boxes (one per 
technician, minimum) will allow you to 
respond to work on communications 
equipment without pulling the heav: 
equipment (like bulldozers and motor- 
blades) off of the job site. A portable, 
trailer-mounted shelter can provide a 
clean, dry work area. 

“Strap-hangers”—the press, protest- 
ers, job seekers and the idly curious— 
may play into this equation as well. 


Cascading booms were used to force oll to 
shore on the banks of the Kolva river. Radio 
communications linked workers, river boats 
and collection barges. 


How good is your security? Place the re- 
peaters in strong, locked, portable build- 
ings. Shop and maintenance equipment 
should be clearly marked and locked up. 
b> Downwind impacts — During the 
Komi cleanup, a large oil containment 
area was deliberately—and illegally— 
set afire. The smoke plume (and toxic 
byproducts) rose more than 8,000 feet 
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Many project vehicles were coverted from Soviet military material. This ambulance had 
been an army ‘URAL’ truck. Medical service was centrally located and radio-dispatched. 


and extended beyond the horizon— 
some 40 miles away. Your workers may 
be required to wear personal protective 
equipment (PPE). Be sure to have an 
initial issue on hand before you leave for 
the response site. This also raises the is- 
sue of mics and earpieces that can be 
worn and used inside a HAZMAT suit. 
> Transportation impacts — Radio in- 
stallation may be tricky, depending on 
the indigenous vehicles. The Russian 
light trucks, jeeps and vans were 
12Vdc, negative-ground power sy 
The dashboards were large—and metal. 
Many of the heavy trucks and related 
pieces of heavy equipment used in the 


former Soviet Union are right out of 
Jane's International Defense Review, 
The most unusual setup we encountered 
was an [CBM TEL (transporter/erector/ 
launcher) converted to carry a 25-ton 
construction crane. Large numbers of 
vehicles—from pickup trucks to 10- 
yard dump trucks and backhoes (includ- 
ing associated flatbed and tanker trucks) 
may also become an obstacle and cause 
a logistics nightmare. Do you have alter- 
nate transportation routes or bus service 
available for your workers? A park-and- 
ride scheme may be necessary. 

b> Health impacts — Toxic byproducts 
from spills or the burning of spilled ma- 


terial may be health hazards. Some type 
of employee health monitoring will be 
necessary if employees spend much 
time on site. See your local OSHA or 
EPA representatives for the current rules 
and regulations. 


Becoming a resource 

Remember to maintain your sense of 
humor, keep the radios running and 
work with the customer (the prime con- 
tractor). Spill response and cleanup 
management crews are a small group of 
people who remember who worked well 
“the last time.” They are noted for ex- 
tending an invitation to bid based on a 
word-of-mouth reference. Providing 
communications support for an accident 
response project can be profitable—if 
you do your homework. Success re- 
quires planning and practicing response 
and maintenance strategies. a 
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NATIONAL SHERIFFS’ ASSOCIATION 


TANDARD 


A technical 
standard, separate 
from commercial 
ones and specific to 
public safety, is 
available to aid law 
enforcement 
agencies in 
procuring and using 
communications 
antennas. What does 
this standard 
require, and how 
useful is it as a 
purchasing and 
operations 


By D. A. Keckler 


A fable: An analyst comes out toa 
tower site to advise the manager on an- 
tenna spacing. He shimmies up the 
tower, unravels an old ball of string from 
his pocket and, like a tailor, matches the 
distance between the sticks with his 
string. When he comes back down, the 
manager asks “Whatnext?” The analyst 
says “Well, I guess the length of the 
string, which gives us an estimation of 
the separation, and then we change the 
spacing accordingly. “Good grief, man,” 
the manager cries, “In that case, why not 
just estimate the spacing to begin with?” 
The analyst shakes his head and replies, 
“You don’t understand analysis; there 
has to be a standard.” 

Many standards apply to public safety 
radio, The most celebrated example in 
recent years is Project 25. Standards aid 
procurement, facilitate replacement, 
promote interoperability and act as 
quality control. The commercial mini- 
mum ‘standard for communication an- 
tennas is TIA/EIA 329-B. One of its 
counterparts in the public safety realm 
is NIJ Standard-0204.02: Fixed and 
Base Station Antennas. 

The standard! is one of many projects 
of a government program created by 
Congress 21 years ago to determine 
technology needs for justice agencies, 
to set technology performance standards 
and to distribute those results to the fed- 
eral, state and local law enforcement 
communities. This program, the Na- 
tional Institute of Justice (NIJ), essen- 
tially provides impartial and free 


resources that a user, e.g., the commu- 
nications division head of a local police 
department, can turn to for technical 
standards, reports and user guidelines. 
The NIJ Standard 0204.02 for anten- 
nas, released about a year and a half 
ago, replaces. version 0204.01, created 
in 1981. Its stated purpose is to 
“establish minimum performance 


et3 
Safety 


requirements and methods of test for an- 
tennas that are used at base stations or 
other fixed sites by law enforcement 
agencies.” Land mobile antennas coy- 
ered by the standard are those for use at 
VHF lowband, VHF highband, UHF and 
800MHz/900MHz. 


Equipment requirements 

b> Minimum performance — The mini- 

mum performance standards in 0204.02, 

meeting or exceeding TIA/EIA 329-B, 

include: 

1. Operating at the rated power output 
with no physical damage. 

2. A radiation pattern +1.5dB of the 
specified gain for the main lobe (or 
full range for omnis) and +5dB of 


'To trace where the standard comes from involves some government alphabet soup. The standard was 
developed at the National Institute of Standards and Technology for the Law Enforcement and Correc- 
tions Standards and Testing Program of the Office of Law Enforcement Standards (OLES), OLES is an 
office of the National Law Enforcement and Corrections Technology Center (NLECTC), which is a pro- 
gram of the Office of Science and Technology (OS&T) of the National Institute of Justice (NIJ). NIJ is 
the R&D section of the Office of Justice Programs (OJP), which is a branch of the U.S. Department of. 
Justice (DOJ), Printed copies of the standard are available from the National Law Enforcement and 
Corrections Technology Center, P. O. Box 1160, Rockyille, MD 20849-1160. The standard can also be 
downloaded from the Internet as a PDF file at www. nlectc.org/pubs/#comm. 


the gain in the minor lobes. 

3. A VSWR of 1.5 or less on all frequen- 
cies (referenced to a 500 system). 

4, A wind load rating times 1,65 the val- 
ues specified in Chapter 16 of the 
TIA/EIA-222F tower/support struc- 
ture standard; or the local building 
code, whichever is more’stringent. 

> User information — To meet the 

standard, OEMs, system integrators or 
distributors must provide the antenna 
purchaser with information on: 

Q operating frequency range. 

O power rating. 

O relative antenna gain, in standard gain 
unit, over the frequency range to be 
used, 

QO polarization. 

O vertical radiation pattern. 

O horizontal radiation pattern. 

O nominal impedance, 

O VSWR over the frequency range. 

O connector type. 

O wind load rating and ice load rating, 
if applicable. 

O physical dimensions. 

O weight. 

O material composition. 

Qiinstallation, operation and mainte- 
nance instructions. 

ORF radiation hazard zone at full power, 

O certification of compliance with the 
standard. 

b> Operating environment — Many en- 

vironmental factors can degrade the 

structural or electrical performance of 
an antenna, including its radome, insu- 
lating materials and connector, For 
environmental and climatic endurance, 
the 0204.02 standard references military 
standard MIL STD 210C and requires 

the testing methods specified in MIL 

STD 810E as the means for manufactur- 

ers to demonstrate compliance. It does 

recognize that some environmental 
specifications not applicable to the 
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user’s climate may be waived by the 

procuring agency. Other specific re- 

quirements include: 

Othe ability to operate under sustained 
temperatures as high as 43°C (110°F) 
and solar radiation as high as 
1,120W/m2, except in the Southwest- 
ern United States, where a more 
stringent temperature standard of 
49°C (120°F) is applied. 

Othe ability to operate under sustained 
temperatures as low as —32°C 
(25°F), except for Alaska, where the 
requirements range from —46°C 
(50°F) to 51°C (-60°F) 

O the ability to resist moisture penetra- 
tion from blowing rain at a rate of 5.9 
inches/hour at 24°C (75°F) in a 35- 
knot wind for at least one hour. 

Othe ability to resist a sustained rela- 
tive humidity of 100% at the high 
and low temperature ranges. 

O the ability to resist sustained expo- 
sure to salt fog, for installations in- 
tended in coastal areas. 

QO the ability to withstand exposure to 
blowing sand, dust and snow. 

QO the ability, for installations in ice- 
prone states, to withstand a 0.75-inch- 
thick ice glaze at the wind load. 

b> Radiation hazard — Radiation haz- 

ard zones are the volume of space sur- 

rounding an antenna where its power 
density or field strength when operating 
at full power exceeds recognized speci- 
fied limits. The standard points out that 
this is not an environmental condition, 
nor can it be waived in a request for pro- 
posal. The standard references ANSI/ 

IEEE standard C95.3 (1991). (However, 

since the issuance of 0204.02, the 

OSHA and the FCC have revised mini- 

mum permissible exposure limits, and 

these standards should be taken into ac- 
count when specifying.) 


Test methodology 

The detailed test methods specified in 
0204.02 are mostly of interest to the 
OEMs, system integrators and distribu- 
tors, who must certify compliance with 
the standard. However, a brief review of 
the procedures will give the procuring 
agent an idea of how these certifications 
are achieved. 
p> Test frequencies and sites — Three 
frequencies are chosen from the operat- 
ing range of the antenna under test, oc- 
curring roughly at the lower, middle and 
upper portions of that range. For multi- 
band antennas, each frequency band 
must be tested in this fashion. Outdoor 
test sites, or ranges, have to be open, 
level ground. Above ground, they have 
to be free of any obstruction (trees, 
poles overhead wires, buildings, etc.) 


64 MOBILE RADIO TECHNOLOGY March 2000 


that would interfere with an EMF for at 
least SOX, or 100m, whichever is greater, 
Below ground, the soil has to be free of 
geologic peculiarities, and any buried 
utility lines or control cables have to be 
at least one foot below the surface. 
Elevated test ranges, to simulate moun- 
tainous conditions, have additional 
range design requirements. For the 
higher land mobile frequencies 
(800MHz/900MHz), indoor ranges can 
be used, as shown in the opening photo 
on page 62, 
b> Instrumentation — Test equipment 
standards include specifications for fre- 
quency stability, phase noise limits and 
transmitter power minimums to exceed 
ambient RF noise. Receivers have to 
have frequency stability equivalent to 
transmitters and must be phase-locked 
to them. Pattern recorders have to be ac- 
curate to +0.2dB, Power meters must 
be able to measure forward and re- 
flected power ina 500. toa tolerance of 
5% or less. The reference antenna for 
measuring gain is specified as either an 
adjustable, \/2 standard dipole, or an 
EIA standard gain antenna. 
b> Lowband modeling — Scale model 
techniques are allowed for testing VHF 
lowband antennas because their physical 
size can make getting accurate radiation 
pattern and gain measurements difficult 
on arange. Equivalents for scaling down * 
the antennas are provided in the standard. 
Procedures are also outlined for po- 
larizing the test and source antennas 
through various planes of rotation and 
for assessing the environmental ratings 
previously mentioned, as shown in Fig- 
ure 1 on page 65. 


Practical applications of standards 

Standards are generally derived in 
three ways. The first situation is when 
an OEM that has an advantage in the 
manufacturing process or a proprietary 
technology imposes a de facto standard 
on the industry for a component or sys- 
tem. If there is widespread adoption of 
the technology, then there is improved 
interoperability for all customers. The 
disadvantage is that customers haye a 
sole source for replacement parts, serv- 
ice and resupply. The customer also 
may be forced to commit to an entire 
product line to maintain compatibility. 
If the line is dropped or superseded for. 
any reason, the customer is stuck. 

The second situation is when an in- 
dustry or professional association acts 
as a clearinghouse or sponsor for stan- 
dardizing the technology. Advantages 
are broad adoption, the creation of stan- 
dard definitions, procedures and adver- 
tising guidelines, and the discourage- 
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Figure 4. Example of an elevation plane radiation pattern measurement at a slant range, as 
described by the NIJ standard 0204.02 section on radiation pattern testing. 


ment of substandard manufacturers. 
Disadvantages include exclusion of 
some ideas and technical approaches, 
and the onus of being non-compliant 
and shut out of the RFP process if you 
are a manufacturer with a different idea. 

The third situation is where an inde- 
pendent or government “think tank” de- 
signs an ideal standard, which, if ad- 
hered to, would produce the. best.com- 
ponent for durability, redundancy and. 
performance. Advantages in this case 
are relative freedom from commercial 
bias and a focus on the consumer. These 
standards are also usually freely distrib- 
uted, as opposed to those that form a 
reprint profit center for an association. 
The disadvantage is that such standards, 
like isotropic antennas, are theoretical 
concepts. They often ignore physical— 
or commercial—tealities. 

Like the analyst in the opening fable, 
we can agree that the worst standard is 
none at all. All standards, including NIJ 
0204-02, are useful tools for obtaining 
quality, durable equipment. However, 
there are other practical considerations 
when procuring equipment for a public 
safety agency: budget and cost, warran- 
ties, maintenance costs and specific op- 
erating conditions in the agency’s envi- 
ronment. Encompassing all of these is 
the reality that communications systems 
generally require a holistic approach. 
That is, they are purchased as.a system. 

In the public safety arena, only the 
largest city, state and federal agencies 
buy directly from manufacturers and 
have the luxury of dictating a tight set of 
standards. Most systems for police, fire 
and EMS at the local level are pur- 
chased from a trusted or familiar radio 
dealership with which there is an ongo- 
ing relationship. Superseding product 
quality, service and support, the main 
factor in this relationship is usually cost. 

The NIJ standard draws heavily on 
other standards created by the Institute 
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of Electrical and Electronics Engineers 
(IEEE), the Electronics Industry Asso- 
ciation/Telecommunications Industry 
Association (EIA/TIA), the American 
National Standards Institute (ANSD and 
the U.S. military, acting separately or 
cooperatively. In addition to these bod- 
ies, there are test procedures and test 
Tanges maintained by individual manu- 
facturers, the National Institute of Stan- 
dards (NIST), the FCC and the National 
Telecommunications Information Ad- 
ministration (NTIA). (The NTIA just 
added an advanced test bed for smart 
antennas at its Institute. for Telecommu- 
nications Sciences [ITS] in Boulder, 
CO, last November.) 

With all these sources of information, 
is there a demonstrated need for sepa- 
rate standards specific to the public 
safety market? Antennas are “transpar- 
ent equipment” to most radio systems; 
that is, one manufacturer’s antenna will 
work with 50 different manufacturers’ 
base stations. However, part of the NIJ 
mission has been to raise the level of 
technical awareness in the public safety 
communications arena. Many radio 
managers and technicians come into the 
job with little experience in land mo- 
bile. Concepts like wind loading and 
radiation patterns may be new to those 
with only dispatch, computer or digital 
backgrounds. Distribution of this type 
of information can help them make 
more informed equipment choices. 
There are also mission-related differ- 
ences between public safety systems 
and commercial or private radio. 

To explore this issue of separate 
public safety communications stan- 
dards further, an expanded version of 
this article is available on MRT’s Web 
site, www.mrtmag.com. It includes 
assessments from public safety pro- 
curement officers, manufacturing en- 
gineers and those who create techni- 
cal standards. 
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Regulatory changes and technical ad- 
vances can be expected to breathe new 
life into the arena of supervisory control 
and data acquisition (SCADA) equip- 
ment in the coming decade. At the same 
time, more emphasis will be placed on 
increasing productivity and reducing 
overhead by moving from copper- and 
fiber-based SCADA systems to wireless 
over licensed and unlicensed spectrum. 


Adding fixed to mobile 
Although SCADA communications 
are generally fixed, and not within the 
realm of “mobile” radio technology, 
the installation, mainte- 
nance and supervision of 
such systems often falls 
into the bailiwick of the 
industrial communica- 
tions systems manager. 
SCADA devices are used 
in security, env 
control and industrial appli- 
cations, such as oil and gas 
production and distribu- 
tion. Utilities use SCADA 
on radio frequencies to 
automatically monitor 
power plants, pipelines 
and distribution centers. 
One example would be to display the 
status of lower-voltage substations. 
SCADA applications reduce personnel 
needs for onsite monitoring, reduce 
power consumption for control devices 
and provide faster detection and correc- 
tion of errors in systems they monitor. 
A particularly informative SCADA 
education track is featured each year at 
the ENTELEC energy communications 
conference. This year’s conference 
takes place in Dallas later this month. 
(See the box on the opposite page.) 
SCADA systems consist of four ma- 
jor parts: 1) a human machine interface 
(HMI), which is a computer program 
that requests remote sensor data; 2) the 
communications infrastructure, wired or 
wireless; 3) remote terminal devices 
(RTUs) that provide input/output capa- 
bilities; and 4) an application for receiv- 
ing and displaying information from the 
polled sensors that may also be used to 
send commands, such as “close valve 
12." to a remote site. 


From copper to the air 
Metric Systems President William 
Brown, writing in the January issue of 


MRT’s sister publication, RF Design, 
noted that there is an ongoing transition 
from copper-based to wireless-based 
contro] systems that may come to ac- 
count for 20% to 50% of private net- 
working. Brown portended that wireless 
will become the most reliable and least 
expensive choice for indus- 

trial automation, with full 

duplex throughputs of 


® 


data becoming cost- equivalent 
to 9600-baud narrowband copper and 
fiber systems. According to Brown, four 
change agents affect industrial automa- 
tion: 1) a greater comfort factor and 
knowledge base among information 
technology managers; 2) “aggressive re- 
jection of proprietary products or com- 
munications schemes”; 3) the advent of 
more open architecture systems; and 4) 
FCC actions to supply more bandwidth. 


Regulatory climate 

In the latter case, utility and energy 
communications received a boost in 
January when the FCC announced it 
will resume licensing for multiple ad- 


bands. MAS historically has been used 
for alarm, control, polling and status re- 
porting communications in the power, 
petroleum, security and paging 
industries. The commission created a 
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| private systems 


three-pool licensing approach for the 
932/941MHz MAS band. One pool of 
20 paired channels will be auctioned. 
However, one pool of five paired chan- 
nels will be licensed site by site to 
government and public safety entities, 
and one pool of 15 paired channels will 
be licensed site by site 

to public safety and 


g5° 


A favorable 

regulatory 

climate and 

improving technology 
pump new life into wire- 
less monitoring and control. 


users such as utilities, pipelines and 
other infrastructure industries. The FCC 
had been examining a new licensing 
approach since early in 1997, and then 
had frozen licensing in July of last year. 
Therefore, the long-awaited release of 
the spectrum was heralded by industry 
trade groups. 

The Public Safety and Private Wire- 
less (PS&PW) Division of the FCC's 
Wireless Telecommunication Bureau 
has also been a friend to SCADA users 
in recent months. In January, the divi- 
sion allowed Tenneco Communications 
to convert developmental licenses for 
10kHz “sliver” channels in the 30MHz 
band into regular five-year licenses. The 
licenses are used to provide gas- 
metering SCADA for El Paso’s Tennes- 
see Gas Pipeline System. Channels in 
the higher-frequency MAS band were 
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either unavailable or ill-suited to propa- 
gation over the terrain, and using 
4S0MHz-470MHz (if available) would 
have heen on a secondary basis and had 
the potential for interference. Tenneco 
opted for the 30MHz approach, and the 
FCC acceded to the request. 

In October, in adjudicating an inter- 
ference dispute, the PS&PW Division 
supported a Vermont water district's as- 
sertion of the primacy of its SCADA 
monitoring use of 452MHz over the 
same-band presence of an improperly li- 
censed private station. A footnote to this 
case is the position taken by the Indus- 
| Telecommunications Association 
(ITA) in its role of resolving interfer- 
ence complaints in cooperation with the 
FCC's Compliance and Information Bu- 
reau (now the Enforcement Bureau) 
ITA held that SCADA transmissions of 
continuous data without a monitoring 
capability place those SCADA opera- 
tions on a secondary basis. The private 
station was shut down by the FCC be- 
cause it was operating on an improper 
license transfer, but nothing in the 
PS&PW Division's decision contra- 
dicted the ITA position on status. 


New approaches 

The SCADA marketplace is becom- 
ing both a land of opportunity and more 
lightly focused. More than 400 suppliers 
deal with some aspect of SCADA soft- 
ware or instrumentation. At the same 
time, established firms are recombining 
into stronger entities, such as the 1997 
incorporation of Johnson Data Telem- 
etry into Dataradio. The merger was re- 
christened as Dataradio COR. (for Con- 
nectivity Over Radio) in 1999 and led to 
the release of RF modules the size of 


/ 
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SCADA at ENTELEC 2000 


As of press time, the following papers on SCADA systems were scheduled to be pre- 
sented at the ENTELEC energy telecommunications conference at the Dallas Convention 
Center, Dallas, on March 19-22. For further information, see the ENTELEC Web site at 
www.entelec.org. 

“The challenge of SCADA: The application of information technology in pipeline systems” 

Presenters: Martin W. Mans and Herwig S, Mlaker, PLE Germany 
(“SCADA outsourcing—A business case" 

Presenter: Gerald E. Snow, UTSI International 
“What Drives a SCADA system upgrade?" 

Presenter: Al Senftleber, Senftleber & Associates 
“Implementation of the Web server for process contro!” 

Presenters: Irwan T. Tantu and Ken Booth 
“TECO Peoples Gas SCADA replacement project” 

Presenters: Bill Cooper, Matrikon Consulting, and Todd Weidley, TECO Peoples Gas 
“Designing a cost-effective SCADA system” 

Presenters: Janice Hungerford and Danetta York, ProSoft Technology 
"Success of a self-built SCADA system: Walking away from the traditional approach” 

Presenter: Glenn Stoner, Colorado Springs Utilities 
“Transform your SCADA department from a cost center into a profit center” 

Presenter: Duane P. Clementson, UTSI International 
“Wireless SCADA system design considerations” 

Presenter: Ernest J. Zingleman, Dataradio COR 
(“Integrating security and access control for remote locations with the SCADA host” 

Steve Nibblelink, Honeywell 
“Qualifying SCADA personnel for OPS Rule 49 CFR Part 195° 

Presenter: Duane P. Clementson, UTSI International 
“Encryption provides low-cost SCADA operating security” 

Presenters: John A. Kinast and William F, Rush Jt., Institute of Gas Technology 


business cards that include surface 
coustic wave (SAW) filter desig: 
Suppliers are ramping up new soft- 
ware designs targeted at dispatch cen- 
ters and working on ways to incorporate 
SCADA data into larger corporate infor- 
mation technology (IT) networks. Inter- 
net protocol (IP) over wireless will 
therefore continue to be a hot topic. 
Emphasis will be placed on making 
SCADA data available to these net- 
works in real time. And, like all IT sys- 
tems, protection from interference and 


security for SCADA communications 
will be primary considerations. 
SCADA users are finding a shrinking 


upgrade cycle as well. Duane 
Clementson, vice president of opera- 
tions for UTSI International, 


Friendswood, TX, has estimated that the 
upgrade cycle has fallen from 15 to 
three years. 

Improvements in wireless technol- 
ogy, opportunities for new bandwidth 
and information systems convergence 
are breathing new life into SCADA, Hl 
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Transcrypt settles, 4 
approved by court 


A federal court has granted 
Transcrypt International, Lincoln, 
NE, preliminary approval of a 
settlement of pending stockholder 
action suits against the com- 
pany and against some current and 
former officers. Under the settle- 
ment, Transcrypt will distribute to 
class members and their lawyers 
4,460,000 shares of Transcrypt 
common stock and an amount be- 
tween $3.85 million and $8.85 
million, to be paid by Transcrypt’s 
insurance carriers (depending on 
the outcome of an arbitration be- 
tween plaintiffs and one of the in- 
surance carriers). 

Transcrypt would also pay 
$2 million to the stockholders if 
there is a purchase of a majority 
of Transcrypt by acquisition or 
merger before Jan. 1, 2001, The 
settlement is subject to a number 
of contingencies, including final 
court approval of the settlement. 

“We are pleased that we have 
reached another milestone in fi- 
nalizing the company’s class ac- 
tion lawsuits,’ said Michael 
Jalbert, Transcrypt’s chairman, 


Comsearch opens 
new western office 


Comsearch, Reston, VA, has 
opened an office in Denver to 
meet increased demand for mi- 
crowave design and frequency co- 
ordination services 

Heading the office is Douglas 
Erbeck, formally with Western 
TeleCommunications. 

“Doug has been involved in the 
design, coordination and licensing 
of microwave and satellite sys- 
tems for the past 28 years,” said 
Chris Hardy, vice president of En- 
gineering Services at Comsearch, 
“He brings invaluable industry ex- 
perience to Comsearch, and more 
importantly, to customers located 
in our Western region.” 

Comsearch clients may con- 
tinue to use their present account 
representative, or call Erbeck for 
local support. Call 303-400-4056; 
or fax 303-400-4576; email 
comsdenver@home.com, 


Quality Mobile Communications, a 
24-year old sales and service shop 
based in Vancouver, WA, primarily 
services the wireless communication 
and information needs of business and 
industrial clients throughout the 
greater Portland, OR, and southwest 
Washington markets. 

Quality’s sales efforts focus on UHF 
and 220MHz trunking products for 
those applications where 
private, wide-area cover- 
age, voice and data fleet 
dispatch communication 
capabilities are needed 
and on conventional 
UHF/VHF products for 
on-site or in-plant com- 
munication applications. 
Quality also sells and 
services tems for 
SCADA, telemetry, ve- 
hicle location and wire- 
less data. 

Quality’s General 
Manager Nick Ruark 
cites “market confusion” 
as a factor limiting greater use of dis- 
patch two-way radio. 

“With all the advertising and public- 
ity spewed forth by the cellular and PCS 
folks, along with a variety of other 
emerging wireless technologies to 
choose from, many business owners are 
totally confused about which is the 
“right” or best “tool” for their particular 
needs,” Ruark said, 

“Most businesses don’t have the time, 
staff or expertise to sort through all the 
hype and marketing rhetoric; neither do 
they take the time to determine just what 
kind of communication tools they really 


Kenwood radios 


ws 


Dealers can overcome ‘confusion’ to raise radio sales 


need, Consequently, the first thing many 
buyers do is call a cellular provider. Ob- 
viously, the buyer isn’t going to hear 
very much about the benefits of dispatch 
two-way radio communications from the 
cellular folks. That’s unfortunate, be- 
cause two-way radio is still the most 
cost-effective. one-to-many voice com- 
munication tool available for managing 
and coordinating mobile work groups. 
Ruark said. 

“It amazes me that 

businesses who use 
Nextel's dispatch service 
are willing to pay three to 
five times more for that 
service than they would 
if they were using two- 
radio dispatch. 
That's impressive. I won- 
der if Nextel users actu- 
ally get three to five 
times the value for the 
high per-unit monthly 
cost of the service? 
“] think many who use 
extel have been led to 
believe that it’s the only tool that pro- 
vides them two-way radio service. This 
mistaken belief stems from the manner 
in which Nextel originally established 
its markets and how they sell the prod- 
uct. What has happened to integrity and 
ethics in this industry, anyway? 

“If T were to treat my clients the 
way Nextel treated its customers dur- 
ing that time, 'd be out of busines: 
Yes, | have an attitude about Nextel. 
have no use for Nextel and I will not 
sell or recommend their product or 
service. That may be a business mis- 
take, but my company has survived 


I 


and prospered by placing customers’ 
needs first and by being honest with 
them. My company does not sell on 
hype nor will it falsely promote a 
product or service, Most clients re- 
spect my feelings afler hearing the 
whole Nextel story 

“I believe dispatch two-way radio 
has its proper place in the wireless 
world, and Nextel has its place, 
Ruark concluded. 

Quality competes with seven other 
two-way radio shops in the Portland 
area, including at least two Motorola 
shops, several other independent deal- 
ers, Nextel, and two cellular and three 
PCS networks. Ruark noted that sev- 
eral clients also have reported receiv- 
ing offers of two-way radio equipment 
via the Internet at lowball prices. 

Kenwood is Quality’s primary land- 
mobile radio product line, with Vertex 
and Radius filling in the gaps. Ruark es- 
timated that his company sells a few 
hundred radios per year, with hand- 
helds becoming increasingly popular 
with his clients. Many clients are also 
locking closely at vehicle location and 
fleet management systems. 

Quality’s products and services are 
promoted primarily by word-of-mouth 
referrals, through yellow page directory 
advertising and with a Web site, 
www.qualitymobile.com, that Ruark 
created as another way to reach poten- 
tial customers within his market area. 

“We believe the Web site will help 
us introduce new wireless communi- 
cation and information products and 
services to our market in a more cost- 
effective, timely, and professional 
manner” Ruark said, DB 
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News Notes 


Sit ireless, Vancouver, British 
Columbia, will supply digital CDMA PC 
cards to Sprint PCS, Kansas City, MO. The 
cards will fit into a standard Type Il slot on 
a laptop or other hand-held computing de- 
vice. “Since launching the Sprint PCS 
Clear Wireless Workplace in June 1999, 
we continue to harness opportunitles that 
add clear value to our voice and data port- 
follo,” said Jay Highley, vice president, 
Business Customer Unit for Sprint PCS. ... 
Berkeley Varitronics Systems, 
Metuchen, NJ, has received an order from 
Nextel Communications, Dallas, for 
Gator Class A transmitters. The units will 
be customized for IDEN channelization. 
Berkeley has also received orders for the 
ISM Gator Class A transmitter and the ISM 
Fox hand-held strength meter from the 
Georgia Institute of Technology to al- 
low students to research propagation of 
RF signals. ... Transport Logistics, 
Manchester, CT, has purchased Fleet Advi- 
‘sor, Clemmons, NC-based Eaton's trans- 
portation logistics system. “We're confi- 
dent in this system and in what it will do 
to reduce our operating costs,” Mike 
Bonsignore, vice president of Transport 
Logistics, said. ... EFJohnson, Waseca, 
MN, has received an add-on order totaling 
$554,000 from Maui County, HI, to expand 
the public safety system currently being 
installed. This order will bring the total 
value of the system to $2.7 million. The 
800MHz Multinet trunked radio system 
provides seamless wide-area communica- 
tlons to all Maul County departments 
across Maui, Lanai and Molokal islands. 
EFJohnson also won an order from Clay 
County, FL, for a $1.3 million order for a 
microwave system to be used with the 
public safety radio system being installed. 

.. Nortel Networks, Brampton, Ontario, 
and Harris, Melbourne, FL, will use EDX 
Engineering’s Signalpro, together with 
its Network Design Module for design and 
planning of broadband systems. ... Deci- 
bel Products, Dallas, will provide PCS 
antennas and wireless equipment to 
‘Sprint PCS for its Phase I! build-out now 
in progress. ... SEA, Mountlake Terrace, 
WA, has shipped 17 channels of base sta- 
tion equipment as the first portion of a 
planned network to be installed through- 
out Georgia, Alabama and Florida, using 
spectrum in the 220MHz service. The net- 
work is the result of joint efforts of the 
‘SMR Advisory Group, Ft. Lauderdale, FL, 
and GEMC 220, a group of electric com- 
panies. The network will also include 
‘Smartlink network switches. Bob Wise, 
regional sales manager for Smartlink, 


ly developing the potential of the 
220MHz service and its ability to provide 
a simpler but substantially less expensive 
alternative to Nexte! @Road, Fre- 
mont, CA, has signed a contract with Mis- 
sion Linen, Santa Barbara, for the Inter- 
net-based Fleetasap fleet management 
service. “This system will give us more 
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knowledge about where our trucks are and 
better control over routing,” said Dan 
Gallagher, vice president of sales and 
marketing for Mission Linen. 

Connectel, North Carolina, and Becker 
Avionics, Miami, are incorporating Fylde 
Microsystems’ MPT 1327 trunking infra- 
structure into Becker's portfolio of sys- 
tems products. ... The state of Connecticut 
has activated its new $47 million Mo- 
torola 800MHz digital Astro Smartzone 
voice and Private Datatac 19,2 RD-LAP 
wireless data communications systems. 
The state has also completed the first 
phase of the system's installation that will 
provide communications support for the 
Connecticut State Police Troops G, A and | 
in the southwestern portion of the state. 
“Connecticut has led the way in developing 
public safety communications through the 
use of high technology—initially in the 
1940s as the first state to install a state- 
wide communications system,” said Gov. 
John G. Rowland. ... Clermont County, 
OH, held groundbreaking ceremonies in 
November 1999 for the county's new Mo- 
torola $16 million wireless communica- 
tions system. The system includes an 
800MHz Astro Smartzone trunked two-way 
radio system, a Private Datatac wireless 
data system and an alphanumeric paging 
system, “The wireless mobile data system 
will enable officers for the first time to ac- 
cess databases, receive reports and create 
and file incident reports from terminals 
mounted in their vehicles,” said County 
Commissioner Richard Martin, 

Dataradio, Atlanta, has installed a dedi- 
cated mobile data network for the Baton 
Rouge Police Department, providing the 
department with in-vehicle computing ca- 
pabilities and automatic vehicle location. 
.. BearCom Group, Dallas, has acquired 
Electromatic, Portland, OR, as part of a 
strategy to provide a worldwide network of 
local sales and support. Electromatic is a 
Motorola dealer and MSS. It will operate 
under the name of BearCom and will be 
managed by Howard Stuttman of Bear- 
Com and Todd Gydesen of Electromatic. 
.. Andrew, Orland Park, IL, has acquired 
Conifer, Burlington, IA, a privately owned 
company that designs and manufactures 
multichannel, multipoint distribution ser- 
vice subscriber products, wireless LAN 
equipment and direct broadcast satellite 
accessories. ... Arch Communications 
Group, Westborough, MA, and Paging Net- 
work, Dallas, have agreed to a merger to 
combine PageNet's wireless network and 
products with Arch’s nationwide accounts 
and sales presence. ... FP-WJ Acquisi- 
tion, Foster City, CA, will acquire Watkins- 
Johnson, Palo Alto, CA, in a recapitaliza- 
tion merger transaction. FP-WJ is a new 
company formed by certain investment 
funds managed by Fox Paine 
& Company. ... Gamber-Johnson, 
Stevens Point, WI, has become a limited 1i- 
ability corporation. Gamber-Johnson has 
operated as a division of Larsen Electron- 
ies, Vancouver, WA, for the past 17 years. 
Larsen was recently purchased by Radial 
Paris. However, Gamber-Johnson was 
retained by the original investment group. 
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BT contracts IFR 


Systems for services 


IFR Systems, Wichita, KS, has won 
a three-year contract from British 
Telecommunications (BT) valued at 
$8.1 million to supply calibration and 
maintenance services for BT’s elec- 
tronic test equipment used in field 
and laboratory applications throughout 
the United Kingdom. 

“This new contract represents a sub- 
stantial expansion of our long-standing 
relationship with BT,” said Michael 
McCreary, director of operations for 
IFR in the UK. “As BT’s primary ser- 
vice vendor, IFR will be responsible for 
calibration and maintenance of telecom- 
munications test equipment manufac- 
tured by IFR as well as third parties.” 


Datamarine radio 
backlog grows 


Datamarine Interna- 
tional, Mountlake Ter- 
race, WA, announced on 
H Feb. 1 that it has a back- 
log of $1.2 million in or- 
ders for 3,000 units of its 
model SEA-604 220MHz 
mobile radio, The com- 
pany is developing soft- 
ware for the radio that will allow its use 
for wide-area networking using LTR- 
Net signaling. 

“We are very encouraged by this 
growing awareness of the advantages of 
the 220MHz service, both economi- 
cally, as well as from a radio 
performance standpoint,” said company 
president David Thompson. 


Thompson 


Maxon America sales 
goes independent 


Maxon America’s sales and market- 
ing division is under new ownership. 
The new company, named Topaz3, will 
have the exclusive license for Maxon 
branded commercial two-way radio 
communications equipment. 

Operating as an independent entity, 
Topaz3 will continue to grow the Maxon 
brand through expanded channels of 
distribution. The new company also will 
have a more proactive role in product 
line expansion and will retain tech sup- 
port and inventory controls. 

“This is an exciting time for both com- 
panies as we enter this new era,” said 
Dan Devling, Topaz3 president. “Topaz3 
is able to bring the Maxon brand to mar- 
kets where we previously had limited or 
no distribution.” 
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The Memphis, TN, Police Depart- 
ment has signed a $3.5 million con- 
tract to install new records manage- 
ment system (RMS) software. The 
software will be provided by Vision 
Software, Castle Hayne, NC, as part 
of its integrated Public Safety Suite of 
products. The new system operates on 
a Microsoft WindowsNT platform. 

Memphis implemented Vision 
Software’s wireless information sys- 
tem, Visionmobile, in April 1999. 
This system will fully integrate with 
Visionrms. Installed on laptop com- 
puters, Visionmobile enables officers 


Memphis PD chooses Vision software 


to run NCIC and Visionrms queries, 
reducing reliance on telecommunica- 
tions and increasing the speed in 
which data can be processed and 
accessed. The department plans to 
operate and maintain a multi-juris- 
dictional database for law enforce- 
ment agencies in Tennessee, Arkan- 
sas and Mississippi. 

Vision Software will install RMS 
on more than 1,000 workstations. 
With two facilities slated to open in 
the next three years, more worksta- 
tions may be added to accommodate 
the growing department. 


Scala changes name to Kathrein, Scala division 


Scala Electronic, Eugene, OR, has 
changed its name to Kathrein, Scala Di- 
vision. In announcing the change, com- 
pany President Manfred Meunzel, said, 
“We joined the Kathrein group of com- 
panies in 1988. At that time, we felt that 
the original Scala name had valuable 
equity. [We didn’t] change the name un- 
til we had effectively established our 
connection with Kathrein. We are con- 
fident that we are at that point, and are 
ready for the name transition.” 


Kathrein-Werke, KG, based in Ger- 
many, develops and markets telecom- 
munications equipment, including a 
complete line of telephones and an array 
of antennas for broadcast and mobile 
communications. Kathrein, Scala Divi- 
sion will continue to specialize in design 
and application engineering, the manu- 
facturing of its line of antenna systems 
and follow-up service and support. 

The headquarters for the division will 
remain in Medford, OR. 


Need 


Remotes? 


Aon 
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DC Remotes 
DC Termination Panels 
Tone Remotes 
Tone Termination Panels 
Local Extensions 
Multi-Channel Remotes 


941 Hensley Lane * Wylie, TX 75098 
Voice (800) 869-9128 « Fax (888) 437-5360 
www.cpicomm.com, 


Visit us at IWCE, Booth #743 
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FCC Notes 


Filling long-empty shoes 

A long-term vacancy in the Public Safety 
and Private Wireless Division of the Wireless 
Telecommunication Bureau was finally filled 
in December with the appointment of 
Jeanne Kowalski as deputy chief (public 
safety). Kowalski was formerly a senior regu- 
lations analyst with the U.S. Department of 
Transportation. Previously, she was a staff 
advisor and a congressional liaison at the In- 
terstate Commerce Commission. Kowalski 
also has worked in the private sector as a 
legislative affairs representative for South- 
ern Pacific Communications, 

Another position filled at the same time 
was division deputy chief (legal). The new 
deputy chief, Ramona E. Melson, was chief 
legal counsel to the division chief as well as 
the branch chief of the Policy and Rules 
Branch in the Commercial Wireless Division. 
Melson has also served as a senior attorney 
in both the Legal Branch of the Commercial 
Wireless Division and the Policy and Rules 
Division of the Mass Media Bureau. 


Public safety spectrum efficiency 

At a mid-January meeting of the Public 
Safety National Coordinating Committee, 
WTB Chief Thomas Sugrue told attendees 
that “Spectrum efficiency, speed of 
deployment and cost” would be examined 


when the FCC evaluates the NCC preliminary 
recommendations, scheduled to be pre- 
sented on Feb. 25. 

«... (I)f the demand for public safety chan- 
nels continues at the current rate ... the en- 
tire 24MHz could be quickly swallowed up 
unless we adopt rules to ensure that It will 
be used efficiently and wisely” Sugrue sald. 

The NCC was set up by the FCC to gather 
public safety community comments on regu- 
lation of the new 700MHz public safety 
band, with an emphasis on interoperability 
considerations. In addition to the FCC, the 
NCC is sponsored by NTIA, the DOJ, FEMA 
and the Treasury Department. 

Sugrue cautioned against interpreting 
the Initial standards that the NCC recom- 
mends as final standards. “... We think that 
doing so could send the signal that this is ‘as 
far as we go'—that the task of considering 
technical standards is over and will come to 
a full stop as soon as the initial recommen- 
dations are made. | think that would be un- 
fortunate and unnecessary,” Sugrue sald. 

“On the other hand, I've heard concerns 
that if the initial recommendation is not 
characterized as a final one, we will have 
only an interim standard that could change 
substantially when final rules are put into 
place," Sugrue said. “The argument goes 
that, if the NCC recommendation only results 
in interim rules, then the 700MHz spectrum 
will not be used. Public safety licensees 
would be reluctant to buy interim standard 


UTC launches critical communications coalition 


The United Telecom Council (UTC), 
Washington, announced the formation of 
the Critical Infrastructure Communica- 
tions Coalition (CICC), on Feb. 4. 

The CICC, which held its first meet- 
ing in early February at the UTC head- 
quarters, will serve as a forum to addi 
telecommunications and information 
technology issues affecting organiza- 
tions involved in the provision of en- 
ergy, natural gas, water, transportation 
or other essential public services. 

“The goal of the CICC is to create a 
favorable regulatory environment that 
promotes the telecommunications and 
information technology capabilities 
necessary to protect and maintain the 
nation’s critical infrastructure,” said 
UTC President Bill Moroney. 

“The CICC will strive to enhance the 
awareness of government agencies of 


the unique communications needs of 
CICC members,” Moroney said. “The 
coalition will also coordinate efforts to 
further equitable access to spectrum for 
the internal communications of coali- 
tion members.” 

Membership in the CICC will be lim- 
ited to industry trade associations. The 
companies that attended the initial 
meeting of the CICC were the American 
Gas Association, the American Petro- 
leum Institute, the American Public 
Power Association, the American Water 
Works Association, the Association of 
American Railroads, the Association of 
Oil Pipe Lines, the ‘on Electric In- 
stitute, the Interstate Natural Gas A 
ciation of America, the National As 
ciation of Water Companies and the 
United Telecom Council. UTC will 
serve as the CICC administrator. 


Richard Rohn retires from Rohn Industries 


After 37 years with the company 
founded by his father, Richard L. Rohn 
has retired from Rohn Industries, Peo- 
ria, [L. Rohn was president of the 
company’s Shelter Division. 

Brian B, Pemberton, the company 
president, said, “Richard has played an 
important role in building Rohn’s shel- 


ter division. On behalf of the board of 
directors and entire management team, 
I would like to personally thank him for 
37 years of hard work and dedication to 
the company that his father founded.” 
Horace Ward, plant manager for the 
Shelter Division, assume opera- 
tional responsibility for the division. 
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radios that could be made obsolete if the 
rules changed. Manufacturers would be un- 
likely to spend research and development 
money to build interim standard radios that 
would have to be redesigned in a few years” 


Dataradio petitions for quicker access 

In a related action, Dataradio, Atlanta, 
petitioned the FCC in January to waive 
7OOMHz rules (Section 90.547) requiring 
that all narrowband public safety radios for 
that band be capable of operating on any 
nationwide narrowband interoperability 
channels, Dataradlo's petition sald that 
interoperability channels account for only 
about 10% of the 700MHz channel alloca- 
tion. The company said a waiver would pre- 
vent general use 700MHz channels from 
being held hostage while interoperability 
standards are debated. 


It's been a long, cold, lonely winter 

In mid-January the FCC lifted the freeze 
on licensing for multiple address systems: 
(MAS) in the 900MHz bands. A Report and 
Order in Docket 97-81 outlines new licens- 
ing and auction rules. Three pools of 20, 
five and 15 paired channels were created 
for the 934MHz/941MHz MAS band. The 
first pool will be licensed via auctions. The 
other pools will be licensed site-by-site to 
government and public safety agencies 
and to “private internal” services, includ- 
ing utilities and pipelines. : 


Fluke buys WWG’s 
norcore businesses 


Wavetek Wandel Goltermann 
(WWG) has sold its Precision Mea- 
surement Division in Norwich, UK, 
and its Test Tools product line, 
based in San Diego, to Fluke of 
Everett, WA. According to WWG, 
the sale is part of its effort to 
streamline business and expand 
core competencies in communica- 
tion test equipment. 

“Because our company’s focus 
and resources are 90% in commu- 
nications test, we felt that our pre- 
cision measurement test and tools 
products were not in the right envi- 
ronment for optimal growth,” said 
Peter Wagner, WWG president. 
“Both businesses will complement 
Fluke’s test-equipment portfolio.” 

Fluke has purchased the entirety 
of the Precision Measurement Divi- 
sion and will maintain the facility 
in Norwich, UK. All employees are 
transferring with the sale. Colin 
Ross, current general manager, will 
retain his role. The division will be- 
come part of Fluke’s Calibration 
Business Unit in its Industrial 
Group Division. 


Trident licenses NTS 
protocol to Motorola 


Motorola, Schaumburg, IL, has re- 
ceived a license for Trident Micro Sys- 
tems’ Passport protocol for use in it’s 
two-way products. This initiative will ex- 
pand Motorola's UHF trunking portfolio 
to include products serving wide-area dis- 
patch needs for small networks. 
Motorola’s Passport product offering will 
include UHF band (403MHz-—512MHz) 
portable and mobile two-way radios. 

Passport is a trunking protocol devel- 
oped by Arden, NC-based Trident that 
provides wide-area coverage and offers 
users and system owners several en- 
hanced features, including: 

QO seamless roaming with automatic 
registration and de-registration be- 
tween sites. 

O piracy and cloning protection through 
electronic serial numbers. 

Q system migration path—Passport op- 
erates on Trident’s network trunking 
system infrastructure (NTS), which 
also is compatible with radios and 
systems operating on the LTR proto- 
col. The NTS infrastructure has been 
designed to support migration to fu- 
ture digital technologies. 

In the test equipment market, 
Motorola’s Commercial, Government 
and Industrial Solutions Sector has 
agreed to license its Smartnet and 
Smartzone trunking protocol to IFR Sys- 
tems, Wichita, KS. The agreement en- 
ables IFR to provide test equipment for 
this wide range of systems. IFR will be 
able to support the analog systems that 
are a part of the backward compatibility 
requirement established in the user 
needs for the Project 25 standards. It will 
also develop and implement the 
Smartnet and Smartzone trunking proto- 
cols into its next-generation test prod- 
ucts for digital systems. 


Transcrypt sells 
Waseca facility 


Transcrypt International, Lincoln, 
has announced the sale and leaseback of 
its Waseca, MN, facility for about $2.75 
million. The lease is for a period of five 
years, and EFJohnson will occupy 
132,000 square feet of the 252,000 
square foot facility. Other tenants cur- 
rently occupy the balance of the space. 

Mike Jalbert, chairman of Transcrypt, 
said, “Our company continues to be fo- 
cused on profitability and growth and did 
notsee any benefit in owning real estate 
and acting a landlord. Our best use of 
cash if for the growth of our business.” 


www.mrtmag.com 


NHRA chooses Racing Communications, Vertex 


Racing Communications, Marrietta, 
GA, has been named the Official Radio 
Communications Com- 
pany of the National Hot 
Rod Association, its six 
owned-and-operated drag. 
racing facilities and the 
NHRA Safety Safari. In a 
joint announcement, the 
Vertex Standard was 
named the Official Radio 
of the NHRA. 

In the multimillion- 
dollar, five-year agree- 
ment, Racing Communi- 
cations will supply hand-held radios, 
headsets, mobile units, ancillary 


products, base radios, antennas, on-site 
setup and support for the 23 NHRA 
Winston Drag Racing Se- 
ries national events, the 
Winston Showdown and 
the 43 NHRA Federal- 
Mogul Drag Racing Se- 
ries events through the 
2004 season. 

Racing Communica- 
tions will also have a ma- 
jor presence at the NHRA 
Manufacturers Midway, 
providing on-site sales, 
rentals and service of 
scanners, headsets and communications 
needs for NHRA race teams and fans. 


Global Dispatch adds public safety specialists 


Global Dispatch Technology, Okla- 
homa City, has hired three prominent 
members of the public safety industry to 
handle regional sales and special 
projects. The new team includes David 
E. Hanks, special projects coordinator; 
David B. McClaren, central region ac- 
count manager; and Michael M. Woods, 
C.C.A., western region account manager. 

“Global Dispatch believes in hiring 
individuals that understand the public 
safety industry rather than hire those 
that just understand sales,” said Doug 
Garber, chief operating officer of Global 
Dispatch. “We want law enforcement 
professional that know how to talk to 
law enforcement professionals.” 

Hanks graduated from the Federal Bu- 
reau of [nvestigation’s National Police 


Academy in Virginia. His 30 years of ex- 
perience in public safety include working 
for the Irving, TX, Police Department as 
captain of technical services, special op- 
erations, patrol and criminal investiga- 
tion. He also served as a lieutenant and 
police officer at Irving PD. 

McClaren has more than 15 years of 
private investigation experience and 
about seven years in law enforcement/ 
public safety. He has served as a crimi- 
nal investigator for the McLennan 
County Sheriff's Department and as a 
parole officer for the Texas Board of 
Pardons and Parole. 

Woods is a retired lieutenant of the 
Los Angeles County Sheriff's Depart- 
ment, bringing about 30 years of law en- 
forcement experience to the company. 


1-WLL 


16 km (10 mile) Line-of-Sight Range 


LSON 


internet-read 
ALL-DIGITA 
REMOTE PHONE LINK 


The I-WLL breakthrough offers many advantages: 

* Full Bandwidth. 56K dialup modem; G3 fax compatible. 

* No License Needed Worldwide. Uses 2.4 GHz license-exempt ISM frequency band. 

* Never Needs Tuning. A 100% digital, self-configuring, time division duplexing system. 
* Complete Privacy. Fully encrypted, spread-spectrum CDMA modulation scheme. 

* Low, Self-Adjusting Power. 3-6 Watts; accepts any voltage from 12 to 48 DC. 


Does Your Wireless Rural 
Phone Link Do Internet? 


cs BOTS Ud 


CARLSON WIRELESS TELEPHONE, INC. 
707-923-9593 + Fax 707-923-1913 
sales@wireless-telephone.com - www.wireless-telephone.com 
1180 Evergreen Road + Box 2400 + Redway, CA 95560-2400 USA 
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PRODUCT FOCUS = 


Replacement battery 
fits Motorola GP68 


W&W Manufacturing’s Motorola 
GP68 replacement battery is available 
in the following capacities: The WC- 
037C-4000B is a NiCd battery rated at 
7.2V at 1,200mAh; the WC-037C1- 
4000B(S) is also a NiCd and specified 
as 1.2V at 1,500mAh. The HC- 
037C1M-4000B(S)M is a NiMH battery 
with 7.2V at 2,100mAh. 

Circle (351) on Fast Fact Card 


|______ Portable batteries ~~ Portable batte a 


Battery offers 
safety vents 


Alexander Technologies’ HNN- 
9049A replacement battery is for 
Motorola Radius P1225 radios. The 
battery has an ultrasonically sealed 
housing and is built new to meet or 
exceed OEM specifications. The 
nominal voltage is 7.5V with a ca- 
pacity of 12,000mAh. Each cell is 
safety-vented to provide rapid 
release in high-pressure situations. 

Circle (352) on Fast Fact Card 


Battery 
works with 
Saber radio 


The M4595H from 
Multiplier Indus- 
tries is a recharge- 
able replacement bat- 
tery for the Motorola Saber radio. 
The nickel-metal hydride (NiMH) bat- 
tery is rated al 7.5V and 2,700mAh 
capacity. It is designed for an exact 
fit to the radio and charger. 

Circle (353) on Fast Fact Card 


Batteries support Kenwood, Vertex radios 


JBRO Batteries’ land mobile radio 
replacement battery line includes the 
new JB-KNB17, which works in 
Kenwood TK280, TK290 and TK380 
radios. The battery measures 
4.37" X 2.28" x 0.79". The voltage is 


the standard 7.5V, with a capacity of 

1,500mAh. The JB-FNB47 battery for 

the Yaesu Vertex VX10 has a ty of 

1,200mAh and is rated at 7.2V. Its di- 

mensions are 3.875" X 0.875" X 2.25", 
Circle (354) on Fast Fact Card 


Ceotronics, Inc. 


CT-TALK 


for noisy areas offers: 

@ Totally hands free communication 

@ Operates on 1 channel 
(40-50 MHz) 

®@ Type approved and can 
be used license free 

@ Keyed either manually 
by a Push-To-Talk 
button (PTT) or auto- 
matically by voice (VOX) |= 4 

Applications: 

@ Building sites 

@ Industrial areas 

@ Installation 

@ Maintenance 
Construction 

@ Shooting and motorsport 


in noise areas is required 
Ceotronics... 
For further details phone or write 


E-Mail headsets@altinet.net 
http://www.ceotronics.com 


| Ceolronics 


eee Video - Data Communication 


2340 Trinity Mills Road 
Carrollton, Texas 75006 
Tel, (972)416-9500, Fax (972)416-958C 


Ceotronics wireless Transceiver Headset 


@ and wherever wireless short range communication 


when it really counts! 


1st In 
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CRESCEND TECHNOLOGIES. 


Class RF Power Amplifiers 


UHF 

VHF 

900MHz 

30-88MHz Military 
Special Introduction: 


Next generation 100w SMR 
power amplifiers. Our H10 
series is designed for 450-470 
MHz continuous duty 
applications. Featuring 
adjustable 10W-100W output, 
Remote Status and Fault | 
Monitoring. Fully modular and | 
space efficient fitting into 

3.5" rack space allowing up to 
five modules per 10.5" rack 
space. Also available in 

850-870 MHz band. 


Phone (800) 872-6233 

Fax (847) 593-1320 

www.crescendtech.com 
. 


See us at IWCE, Booth #1001 
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RODUCTS 


READERS’ CHOICE 
Of the new products In the July 1999 issue, this one generated the biggest 


*) reader response. For more Information on this product, circle the correspond- 
|| Ing Fast Fact number on the card found In the back of this Issue, and mail the 


Digital modem links various devices 


The Aerotron-Repco Systems Bluestreak is a high-speed digital 
communications modem capable of linking various electronic devices. 
Because it uses RF spread-spectrum technol- 
ogy, no FCC license is needed. Plug in the 
unit and immediately establish a data link. 
The unit can be configured for point-to- 
point, point-to-multipoint and broadcast 
group operation. In broadcast mode, all 
units within the group receive messages 
from one unit within the group. Repeaters 
can be configured for broadcast groups as 
well. The fast setup feature allows the user 
to press a button on the modem to initiate 
handshake operations with other modems. Data transfer between mo- 
dems includes compatible communication parameters and address in- 
formation. After fast setup, the modems can be placed in service and 
do not require any additional configuration. 
Circle (500) on Fast Fact Card 


LTR trunking panel prevents interference 


Over-the-air programming of customer 
validation and invalidation has been 
added to the model RLC trunking control- 


ler from IDA. The LTR-format controller 
is designed for use in all frequency bands 
including UHF and VHF. Standard fea- 


tures include compatibility with 
EFJohnson RDB and Uniden RNDL, 
quick invalidation, systemwide airtime 
data collection, systemwide validation and 
cross-busy circuitry. Cross-busy circuitry 
allows LTR-format trunking on non-exclu- 
sive channels. Designed to protect against 
causing co-channel interference, this fea- 
ture will not allow LTR radios to transmit if 
co-channel users are detected. This feature 
allows the controller to share a re- 
peater with aconventional tone panel. 
Circle (401) on Fast Fact Card 


Earphone kits offer 
right-angle plugs 


Otto Communications’ earphone 
kits for remote speaker microphones 
now feature right- 
angle plugs that dis- 
creetly connect into 
the bottom of any 
Otto speaker micro- 
phone. The right- 
angle plugs come 
in two 
2.5mm for use 
with all Otto brand 
speaker mics and 


sizes: 


3.5mm for other 
model speaker 
mics. Earphone 


kits are available with a 30" straight 
cord or a coil cord that extends to 
30" in length. All earphone kits (of- 
fered in beige or black) come com- 
plete with earphone, acoustic tube and 
rubber eartip. 

Circle (402) on Fast Fact Card 


VHF repeater operates 


as trunking system 

The TKR-740 from Kenwood Com- 
munications is a VHF repeater that can 
be configured as a VHF base station or as 
a multichannel, high-power, continuous: 
duty trunking system. The repeater can 
also be used in a single-channel, con- 
ventional repeater configuration, In a 
multichannel configuration, as many as 
five full channels can be placed in a 
single seven-foot rack. The unit, which 
can be used in a cabinet or as a desktop 
unit, can be rack- or cabinet-mounted. 
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Tx-Combiner 


Base Station 
Duplexer 


F tiplex 


COMMUNICATIONS INC. 
7331 NW 54th Street - Miami FL 33166 - USA -Ph (305) 884-8991 - Fax (305) 884-4041 


E-ma 


iplex@bellsouth.net / Web si 


+ www fiplex.com 
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AC power UL 1449 

2nd Edition. 

© TIE lines. 

© COAXIAL lines N, 7/16 
DIN, TNC, SMA... 


Ideal 
Sor Radio, 
Wireless and 
Cellular base 
Stations. 


© CITEL 
1-800-CITEL-4U 


lwww.citelprotection.com| 


Miami, FL 33169 
(305) 621-0022 + Fax (305) 621-0766 
email: citeldu@ix.netcom.com 


Circle (66) on Fast Fact Card 
Visit us at IWCE, Booth #757 
Visit us at CTIA, Booth #2760 


Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


® Rack-mount and mobile systems 


* Warnings digitally recorded for 
DTMF access and playback 


® Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


Circle (67) on Fast Fact Card 
76 MOBILE RADIO TECHNOLOGY 


BNC/TNC connectors can mate securely 


The QDM series connectors from 
Tru-Connector are positive-locking, 
quick-disconnect de- 
signs with BNC/TNC in- 
terface dimensions that 
can be installed and re- 
moved without tools. It 
features a female con- 
nector with a mating 
groove that accepts the 
male, which has to be 
manually pulled back 
before sliding forward to 
let three self-contained 


balls seat by “clicking” into place. The 
connector provides a secure quick- 
disconnect connection. Con- 
structed from brass bodies with 
Tru-lustre or silver finish, silver 
or gold finish contacts and 
Teflon insulators, the connectors 
are rated for 1,000 Vrms, operate 
from de to 11GHz and have 500 
impedance. They fit 0.100" 
through 0.425" diameter cables 
and cannot be cross-threaded or 
vibrated loose. 
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Program provides public safety products 


The Novatel Wireless Missionone 
public safety program provides a com- 
plete set of specialized wireless commu- 
nications products and services geared 
to the mission-critical needs of public 
safety agencies. Specialized public 
safety products with unique software 
and dedicated supports are offered 
through this program, All Missionone 
products, based on Novatel Wireless’ 


commercial product line, will allow 
public safety employees to perform 
wants and warrant checks, transmit re- 
ports, send and receive email, and con- 
nect to local, state and federal databases 
wirelessly, Planned Missionone prod- 
ucts include public safety versions of 
the Merlin PC card, the 3W modem and 
the Viking ruggedized laptop. 
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Mobile radios offer alphanumeric paging 


Kenwood Communications’ TK- 
980/981 800MHz and 900MHz mobile 
radios feature the Fleetsync for built-in 
alphanumeric two-way paging. In LTR 
trunking mode, 
the mobiles have a 
capacity of 32 
systems with mul- 
tiple talk groups. 
The mobiles offer 
selective calling 


ing allows messages to be stored in 
memory for later review, and it allows a 
selection of 32 pre-programmed test 
messages to be sent. Automatic status re- 
sponse enables a 
radio in status se- 
lect mode to auto- 
matically 
to reques 
pre-programmed 
messages such as 


with caller ID, al- 

lowing calls to be made from a pre- 
programmed 32-unit ID list or by direet- 
dialing ona DTMF keypad. They also 
have digital ANI PTT ID and emergency 
ANI and calling features, so a pre- 
arranged emergency Status message se- 
quence can be triggered. Status messag- 


The Scrutinizer from Know Ideas 


® is a console display system that al- 


) lows police dispatch operators to see 
+ unit ID numbers, associated unit 
names and time stamps in real-time, 


as officers key up their radios. The [D 
information displays on a video 
4 monitor screen and logs to a hard 
+ disk for archival and reporting pur- 
poses. The system interfaces to the 
console and displays the most recent 


March 2000 


“out of serv 
“unattended.” Radio stun and resurrect 
commands allow selective over-the-air 
radio disabling and restoration. Each 
unit's pre-assigned electronic 
number (ESN) is tagged to messag 
origin identification. 

Circle (406) on Fast Fact Card 


; Console system displays unit ID numbers 


10 (or more) received unit IDs. Po- 
lice dispatchers can view incoming 
unit numbers in case of key-up con- 
flicts. In a man-down situation or 
other emergency, the system is de- 
signed to work with conventional 
(non-trunked) radio systems. It 
makes use of Motorola console prod- 
ucts and radios capable of using the 
MDC-1200 signaling system. 
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UHF antennas offer 
minimum loss 


Maxrad has expanded its line of. 
MLPYV low-profile vertical antennas 
with three UHF models. These models 
feature a brass radiator design, with 
minimum loss and no tuning required. 
Models 


MLPV406, MLPV440 
and MLPV470 cover 
frequencies from 
406MHz to 440MHz, 
440MHz to 480MHz, 
and 470MHz to 
512MHz, respec- 
tively, with a VSWR 
of less than 1.5:1 
across the UHF 
bands. Their 34/s" 
solid sleeve housing 
makes them suitable 
for any indoor or 
outdoor, mobile or 
fixed application re- 
quiring high perfor- 
mance with minimal 
visibility. They can 
be easily installed in a 
standard 34" hole-mount mechanism 
that makes antenna replacement simple 
and economical, 
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Dictaphone’s Freedom is an open- 
architecture recording system that 
gives public safety communications 
centers built-in protection from obso- 
lescence. Using standard file access 
methods like SMB, NFS and FTP, the 
system allows users to take advantage 
of any existing or anticipated future 
storage device. The plug-in telecom- 
munications interfaces and operating 
system-independent architecture 
mean that the system can easily adapt 


Recorder allows more voice accessibility 


should an agency upgrade its phone 
system, operating system or network, 
The system also provides public 
safety operations with more ways to 
access and share voice recordings 
than conventional recording systems. 
The network-ready design and stan- 
dard audio file format make voice 
files accessible over any LAN/WAN, 
Internet or Intranet, using any multi- 
media PC. 
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Microwave radio offers capacity capabilities 


The Constellation digital microwave 
radio from Harris has multiple DS1 and 
single DS3 capac abilities. Itisa 
compact, medium-capacity, point-to- 
point digital microwave radio that fea- 
tures the flexibility of synthesized radio 
frequency generation for easy redeploy- 
ment to different sites. The architecture 
is suited for reconfigurations to accom- 
modate different frequency and capacity 
needs, It offers capabilities of 8DS1, 
28DS1 and 1DS3, alo ith alternative 
paths for future capacity upgrades. Dif- 
ferent modulation states are used to 


match bandwidths to achieve high sys- 
tem gain for each capacity. Users can 
perform remote electronic inventorying 
for tracking installed modules. Remote 
software downloads can be completed in 
less than 10 minutes from any site. The 
radio offers an optional keypad that 
enables users lo con 
monitor alarms or diagnose a prob- 
lem. An optional service channel pro- 
vides one voice and one data channel, 
and TI interfaces can be individually 
programmed for line coding and length. 
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® TRICOR 


inousTmles, iwc 


In the world of advanced electronics, 
insufficient grounding has become a major 
cause of expensive process shutdowns and 
equipment malfunctions. To avoid personnel 
injury and tose of revenues from equipment 
downtime, it is critical to protect against 
lightning, power transients, electrical surges 
and other electrical energy hazards, 


With Tricor’s EGS (Electrolytic Grounding 
System) you can be assured of a system that is 
Maintenance-Free and provides stability for 
your needs. For all of your solutions to your 
lightning and grounding issues contact us at 
Tricor Industries, Inc. 


Tricor Industries Inc. 
1938 Tyler Ave., Unit L 
South El Monte, CA 91733 
TEL: (B00) 4-TRICOR (487-4267) 
FAX: (826) 575-7905 
E-mail: tricor@tricoregs.com 
www.tricoregs.com 


ee IGE in Las Vegas on 3/22-3/24 at Booth #451 
is 


www-mrimag-com 
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FAST *» ACCURATE * AUTOMATIC 


Signal Coverage Measurement & Analysis 


+ Complete Dtivé Test 


the Mobile Radio, SMI 
PCS, and Paging | 


R500 Series Signal 
Strength Meters 


ZZ TECHNOLOGY 


Serving the (lobul Telecommenications tndustey Since 1993 


1815 NW 169th Place, Suite 3070 + Beaverton, OR 97006 USA 
Tel: 503.614.9800 + 888.613.9832 = Fax: 503.614.9898 
e-mail: sales@ztechnology.com + www.ztechnology.com 
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;_. f Stealth antenna design mounts anywhere 
Cable assemblies Larsen Antenwa Technologies’ ‘veniciessforidaca 


: offer low loss Stealth Blade antenna is designed for and voice, mo- 
El rnseverrtoumcaizleauierainges UHF, SMR, cellular, dual-band cellu- bile computing 
cable aseemblies fromRFS Cable. ff ™/PCS and the ISM bands at 900MHz or other mobile 
Z wave Syvetems and 2.4GHz. The conformal design of and portable ter- 
Str Mee Hy the antenna makes it suitable for appli- minal applica- 
ech patie cations where a traditional whip an- tions. The an- 
se Copper cables fq (ina is not practical. The antenna uses _tenna can also be 
ances tae printed circuit technology to provide concealed inside 
e i bee c oui 2.14dBi performance and superior im-_ the lining of gar- 
ea ne ae uy pedance bandwidth, Its slim design al- ments worn for 
Berne 3 a REGEN lows it to be mounted virtually any- covert communications operations. 
that Soldersttie pare er where without obstructions, such as in Circle (412) on Fast Fact Card 


ductors of the connector to the inner * = * 
and outer conductors of the cable. | Transceiver avoids TETRA interference 
») The connector-cable assembly is Wood & Doug versatile, credit- toring, control and security. In such ap- 
then secured inside an injection- card-sized transmitter-receiver is for the plications, the pan-European 868MH. 
\) molded enclosure that provides 868MHz-870MHz license-exempt te- 870MHz band currently provides an in- 
rength and a waterproof seal. lemetry band. Type-approved to the Eu- _ terference-free alternative to the United 
4 These jumpers, usually used be- ropean EN 300 Kingdom's crowded 418MHz, 433MHz 
tween main feeders and antennas or 220 (telemetry) and 458MHz license-exempt bands. 
| from main feeders to transceivers, and more de- These bands have been prone to disrup- 
are suitable for indoor or outdoor manding ETS 300 _ tive interference since the recent intro- 
applications. The jumpers are avail- 086 (mobile ra- duction of the TETRA trunked radio al- 
le in Im, 2m and 3m lengths and dio) specif location at and around 420MHz. Besides 
| made with ¥2" super-flexible or 2" tions, the SX850 low-power (SmW) output for shor 
standard low-loss foam dielectric transceiver is for applications, the transceiver offers a 
cable and common connectors. manufacturers of — high-power mode providing 500mW out- 
Circle (414) on Fast Fact Card professional short-range telemetry and _ put for longer range telemetry systems. 
data exchange systems for on-site moni- Circle (413) on Fast Fact Card 


BLOCK OUT NOISE 

Transmission BEEF UP ’ 
QUALITY 

Be is ony PRODUCTIVITY 


as good 


as the Built into noise reducing earmuffs, our intrinsically 
M | Cc RO P H (e) N E safe Series 4C Headsets keep teams talking and 
° information flowing. Deliver instrug- 

tions clearly, the first time. 
Improve your operations. 
Eliminate Never let go of your 
BACKGROUND: NOISE work to talk. Instant 

and improve CLARITY communication gets the 

witht" ona job done faster with 


yisise canceling fewer costly 


MICROPHONES. mishaps. Call us toll free 
oh Ban at 888-EARMARK and 


ask about our FREE, no- 
obligation trial! 


VISIT US AT IWCE 2000, 
BOOTH #883!! 


' 


ve 
Call 1-800-258-3554 


or:visit www.derry.gentexcorp.com 


GENTEX® 
(Uc Hear the Dirrenence |)) ggaremautet i EARMARK°® 


1125 Dixwell Avenue, Hamden, CT 06514 
Phone (203) 777-2130 . Fax (203) 777-2886 
http://www earmark. com HSD16A 


5 Tinkham Avenue - Derry, NH USA - 603-434-031 | » Fax 603-434-3002 
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Modem module offers 
two analog inputs 


The SLM-C module (singular) from 
RF Neulink for the RF9600 series radio 
modems provides (wo analog inputs and 
two analog outputs and is configurable 
for OV to SV input or OmA to 20mA in- 
put. The parts may also be configured as 


outputs for the same ranges. This mod- 
eful in remote monitoring op- 
, sensing machine current 
changes, control loop circuitry and tem- 
perature monitoring. 
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Headset suits SWAT, 
infantry applications 


Television Equipment Associates’ 
Cobra headset for infantry, SWAT and 
general commu- fe = 
nications applica- | 
tions is compat- 
ible with military 
helmets and spe- 
cialized headgear. 
The headset fits 
under a range of 
infantry helmets 
including PASGT, 
ski-troop parka 
hoods, paratroop 
helmets and chemical and biological 
hoods. The headset, which is light- 
weight, comfortable and waterproof, 
will not fall off during aggressive ac- 
tion. The Cobra adjustable boom arm 
mic can be supplied for either military 
green radios or for commercial electret 
radios. A quick-release connector is 
provided between the headset and the 
press-to-talk assembly, which accom- 
modates the incorporation of the 
lower cordset into ballistic and armor 
vests, Hearing is not obstructed in 
close-quarter battle because the close- 
coupled, supra-aural earphone “stands 
off” from the user’s ear so he can hear 
ambient sound. 

Circle (415) on Fast Fact Card 


www.mrtmag.com 


Site analyzer addresses troubleshooting 


The 1900 base site analyzer (BSA) 
from IFR is a comprehensive tester 
that addresses the field installation 
and troubleshooting needs of 
Ericsson, Lucent and Nortel infra- 
structure equipment. Test times can 
be reduced, and training can be sim- 
plified further, with IFR’s Autocell 
automated test software. This soft- 
ware will verify the RF integrity of 
new equipment installation, including 
modulation quality, adjacent channel 
power, and analog and digital mode 
output power. It will also perform 


RSSI calibration tests for the dual- 
diversity and the newer quad-diversity 
receivers. The user-friendly program 
interface displays results as the test 
progresses and takes the guesswork 
out of instrument setup. A new series 
of user-defined training programs is 
available to 1900 BSA users. The base 
site analyzer meets TIA/EIA-136 
specifications in the 400MHz, 
800MHz and 1,900MHz bands, It 
provides full-service monitor func- 
tionality from 10MHz to 2GHz. 
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Tired of Getting Soaked 
When You Buy Headsets? 


oh | 


Eartec wireless headsets operate 


without radio adapters. 


This allows Eartec to offer top 
of the line industrial headsets 
at rock bottom prices. 


IWCE Booth #238 


SERVING INDUSTRY AND EDUCATION SINCE 1961 


www.eartec 
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TRYLON TITAN 


Self-supporting towers 
Up to 96 feet- 


only $1974" 


an We ng 


Perfect for 
witeless LAN 
or any 
communications 
application 


Lease this 
tower for as 
litte as $72 

per month 


CHAMPION 
RADIO PRODUCTS 
(888) 833-3104 
UpTheTower @aol.com 
www.championradio.com 
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Path Align-R ode 2200 


Point-to-Point ;.wave Antenna 
Path-Alignment Test Set 


The Aah Align-R is simply the most cost 
effective test solution on the market for uwave 
antenna path alignment, The Aah Align-R 
displays path loss in dB and provides voice 
communication over the link...while aligning 
. atthe back ofthe antenna...up the tower! 
> Portable...7 Ibs. w/ Battery & 
Weather-Resistant Back-Pack 


» Easytouse... 
No Technical Expertise Required 


» No Radios, Cell Phones, 
orFCC License Required 


> 1.8to 19.4 GHz, Four Bands 
Jastall and Align in just One Climb! 
XL microwave 


5811 Racine St. » Oakland, CA 94609 
510-428-9488 + www.xlmicrowave.com 
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Paging transmitter supports 200 pagers 


The VS2001 Pagecall paging system 
from Visiplex 
sends alphanu- 
meric, numeric, 
tone-and-voice or 
tone-only mes- 
sages to as many 
as 200 pagers, 
with options to 
accommodate as many as 1,000. Pages 


can be initiated through the keypad, 
telephone, contact closures and RS-232 
serial port. It also features a 2W inter- 
nal transmitter and a slim-line, high- 
tech antenna. The system has indi- 
vidual and group call capability and 
seven contact-point inputs. A numeric 
keypad and two-line, 16-character 
LCD are included. 
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Two-way radios allow multiple communicators 


Motorola’s Sprint GT professional 
two-way radio provides the ability for 
several people to talk to each other si- 
multaneously at the push of a button. 
The radios enable instant on-site commu- 
nications for businesses requiring imme- 
diate access to thi ff. The radio is a 
sleeker, next generation “walkie-talkie” 
with a feature set and a compact, light- 
weight framework designed for com- 
mercial application. Developed to with- 
stand the rigors of daily use, the radios 
come with built-in, hands-free capabil- 
ity and professional-quality amplifica- 


tion to help combat high ambient-noise 
levels. The radios feature a call-tone 
function to alert users of an incoming 
transmission. The radios are available in 
one-channel and two-channel models 
and operate on frequen: reserved ex- 
clusively for business use, Each radio 
features a built-in interference elimina- 
tor to help block out unwanted channel 
chatter, and each has a talk range of as 
much as 200,000 square feet and 15 
floors indoors, depending on structures, 
terrain and conditions. 
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RF modem changes to an N connector 


The latest version of the Blue 
Streak frequency-hopping, spread- 
spectrum RF modem from Aerotron- 
Repco Systems includes a change to 
an “N” connector for connection to 
the antenna systems. The normal in- 
terface is RS-485, unless it is con- 


_ CDMA source tests 
| power amplifiers 


The Zebra II from Berkeley 
Varitronics Systems is a 16- 
channel CDMA source suitable 
for testing power amplifiers 
according to IS-97 specifica- 
tions and simulating ANSI-95 
forward channels. As many as 
seven adjacent carriers are sup- 
ported with user-selectable or 

® customizable waveforms that 

> can be generated and imported 

+ using the included software. 
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nected to an RS-232 connector, in 
which case it defaults to RS-232. 
The redesigned enclosure will offer a 
more rugged extruded aluminum 
enclosure designed for high-stress 
applications. 
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TDR locates faults 
on metallic cable 


Riser-Bond Instruments’ model 
1550 hand-held TDR locates faults in 
short- or long-range ap- 
plications on all types of 
metallic cable, The er- 
gonomic design and 
weatherproof housing 
make this compact TDR 
a versatile troubleshoot- 
ing tool. Automatic at- 
tenuation compensation 
ensures that all faults, 
whether near or far, are 
easy to locate on a full 
cable. The TDR locates 
faults from three feet to more than 
9,000 feet with 1% accuracy. The 
small size and low cost make the TDR 
a suitable tool for technicians, linemen 
and construction employees. The back- 
lit LCD is easy to read in low light, and 
the rugged design is resistent to all 
types of weather. 
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Radio shelf offers clean, easy installations 


Gamber-Johnson’s trunk-mounted 
radio shelf provides clean installations 
and easy access. The shelf is designed 
for mounting radios in the trunks of 
Ford Crown Victorias. It offers a sturdy, 
steel non-flammable construction and a 
safety snap pin with lanyard. The no- 
holes-bored des makes installation 
easy with no drilling required. It may be 
ordered with a single shelf or double 
shelf. The second shelf may be added 
later as more mounting space is needed 
for additional equipment. Fully extend- 
able ball bearing slides allow glidi 
shelves to be removed for easy instal- 
lation and equipment repair. The single 
shelf weights 21.4 pounds; the double 


shelf is 29.6 pounds. The trunk-shelf 
also has a large mounting surface, fea- 
turing shelf dimensions of 1344" X 24" 
It is also designed with 4%" of space 
between shelves to accommodate 
popular radii 
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Decoder works with MDC-1200 


The C-mark decoder from Cimarron 
Technologies is MDC-1200-compatible. 
A portable or mobile radio transmits ANI 
data to the base station, where C-mark 
units decode and display GE-STAR or 
MDC-1200 data. The data are formatted 
into an RS-232 ASCII string of charac- 
ters suitable for CAD or printer use. Four 
models are available, with capabilities 
ranging from a basic computer interface 


It's here. 
Industrial Machinery 
AUCTIONS 
on the Internet! 


Industry will never 
be the same, 


www.i-comindustry.com 
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to a multiwindow 
dispatch display 
unit. A man-down 
alert, emergency 
situation or stuck 
mic condition can instantly be 
identified. Decoded data are time- 
stamped and have a 12-message buffer 
for review. 
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Antenna is for 
field exercises 
The compact, portable field 
antenna from STI-CO 
Industries is a pocket- 
size, easy-to-use unit 
that is designed for 
temporary field de- 
ployments, stakeouts 
) or field exercises, It 
can be used on the 
ground or it can be sus- 
pended from high loca- 
tions such as tree 
limbs, poles, building 
overhangs or bridge 
trusses. The triangular 
base antenna is five feet high, and 
fully extended, collapses to 10 
inches. It is suitable for low- 
power field radios where commu- 
nications efficiency is needed. 
The antennas, when hung from 
above, use sliding lanyard tie-off 
cords. The lightweight 6dB 
gain antennas are available in 
VHF narrowband or broadband 
frequencies. 
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Communication Power 
With Amazing Versatility 


NEWMAR's Power Module/Power Function Manager - 
So versatile you can customize a fully integrated 
and economical power system using 


off-the-shelf components. 


Power Module configuration choices 

* 12, 24, 48 VDC output: positive. 
1egative or floating ground 

* 560 or 1000 watts per module 

* Parallel or N+1 configuration 

* Power supply or charger function 

* Charger options: three step 
charging, equalization. 


* Local - 


Power Function Manager 
ngle component merges, 
monitors & controls Power Modules 
* Poralllel tie point for power modules 
voltage /current monitoring 
= Summary alcrm contacts and status 


* Output bus plus three isolated distribution circuits 


NEWYAR 


erature compensation 
remote: cor 


trol/alarm. 


Newport Beach, CA 
Ph: (714) 751- 0488 
Fax: (714) 957-1621 

www.newmarpower.com 
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Software expands 
analysis capabilities 


Anritsu’s Spectrum Capture cu: 
tom software expands the analysis 
capability of the MS2650/MS2660 
series of spectrum analyzers. Using 
the new software, users can capture, 
analyze, store and recall data on a 
PC, making signal analysis more 
precise and functional. Measure- 
ments can be taken at user-selected 
times and frequencies by the spec- 
trum analyzer. The data can then 
be transferred to a PC for detailed 
analysis. The data can also be 
saved and recalled at a later date 
for comparison with other mea- 
surements. U! n pull up mul- 
tiple traces simultaneously and 
create a trace overlay. 
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Logic board supports Kenwood radios 


SmarTrunk Systems’ ST-865KW4 
Smartrunk I log i 
Kenwood “G” series radios. The board is 
configured for plug-in installation in the 
“G" series mobile and portable radios. 
The logic board offers the latest imple- 
mentation of the Smartrunk IT Omni fea- 
ture set for large-fleet dispatch and 
multisite roaming applications. The 
Omni features include: multiple channel 
bands for operating on as many as 16 RF 
systems; as many as 16 PTT talk groups: 
multiple-receive groups: Smartscan for 
faster channel access; posilive radio kill 
to disable a lost or stolen radio; Turbo 
Speedial for one-button dialing of fre- 
quently called numbers; and PC pro- 
gramming with the Kenwood KPG-56D 
programming software. Designed for 
dispatch and telephone interconnect ap- 


plications, the Smartrunk II digital 
trunking system is for applications be- 
low 800MHz. Features include more 
than 300,000 user IDs for channel pri- 
vacy and system securily, unlimited se- 
lective calling to both individuals and 
groups, provision for fleet and emer- 
gency calls, and the ability to remotely 
disable a lost or stolen radio, 
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Equipment rack arrives knocked down 


The model V8806 equipment rack 
from Winsted is a 7834” all-steel verti- 
cal rack that comes knocked down for 
lower shipping costs. The model's ex- 
tended height provides 45U (45 rack 
units) of usable rack space and has over- 
all dimensions of 83!/:" * 22'/s" X 26" 
The heavy-duty steel rack has an attrac- 


live mar-resistant, black textured 
enamel finish and comes complete with 
vented sides, an open base for cabling 
and adjustable punched rack rails with 
lacing bar. Other models in this 
knocked-down line include a 35" high 
(20U) and 70” high (40U) version. 
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100 AMPS CONTINUOUS 
BE uiacomei 


MB 100M Power Supply from DuraComm 


13.8 VDC Output Rated at 100 amps 
continuous duty in a package that fits 
a standard rack, is only 3 1/2" tall and 
meets “half rack” depth requirements. 


Power night arid day 
7} Reduce séusonal fluctuations 
7} Reduce total system costs 
Monthly Average Output 
4-G.mph average: 15. kWh 
# -3A10-mph average: 22.3 kWh 
7411 mph average: 29.6 kWh 


WIND POWER 


Enhance your PV system with AMMIG Industrial 


Specifications 
rf Rated 400 watts 
7} Only 14 Ibs. (6.3 kg) 
7 45 inch (1.14 m) blade dia, 
7} Only two moving parts 
7} Internally Regulated 
3 Year Warranty 


* 3 Other Models available, starting at 40 Amps Continuous 
* Modular, expandable construction 

© Dual thermostatically controlled cooling fans 

* Battery back-up module available for UPS 


Join DuraComm in the switch-mode revolution! 
Contact your communications distributor 
or call or fax us Toll Free. 


Phone 1*800*467*6741 Fax 1*800°825°1403 


DuraComm® 
CORPORATION 


203 W. 23rd Ave. 
North Kansas City, MO, On the Web at www.duracomm.com 
64116 e-mail: duracomm@duracomm.com 
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Visit us at IWCE, Booth #431 Circle (78) on Fast Fact Card 


For distributor and product i 


Southwest 


iormation, contact: 


indpower 


2131 N: First Street + Flagstaff, Arizona 86004 USA 
Tel 520-779-9463 Ext 400 <f Fax 520-779-1485 
wwwiwindenergy.com * E-mailfinfo@windenergy.com 


Visit us at IWCE, Booth #1454, 


www.mrtmag.com 


Wood Bruns Cirota Melchione 


Changes at PanaVise Products, Reno, NV: 

Kathy Wood departs Philips Communications. Security 
and Imaging, as senior customer service representative to 
’anaVise’s inside sales department. Patty Bruns joins 
Vise as accounting manager after working as the con- 
troller for a company that produced estate planning doc! 
ments. Jeremy Cirota leaves Maxton Manufacturing, 
Carson City, NE, as design engineer to join the company as 
product design engineer. 


Rocco J. Melchione, sales and marketing manager at 
Hirose Electronic (U.S.A.), Simi Valley, CA, advances to 
vice president of sales and marketing of the Americas. 


Doug Musser joins DX Radio Systems, Sun Valley, 
CA, as eastern regional manager for the Land Mobile 
Radio and Paging Infrastructure Products Division after 
working with companies such as CTI, Bill Brown Com- 
pany and Norark Communications. 


Changes at Radio Frequency Systems, Meriden, CT, in con- 
junction with the merger with Celwave, Marlboro, NJ: 

William A. Bayne J nior vice president of operations 
(RFS Cablewave), advances to senior vice president of sales 
and marketing for RFS Americas. Charles H. Linke, vice 
president of sales and marketing for RFS Cablewave, be- 
comes vice president, national/carrier sales for RES Ameri- 
cas. Richard Chocolate, vice president, sales, with 
Celwave, is promoted to vice president, OEM sales for RFS 
Americas. Jeff Krane becomes vice president, Latin Ameri- 
can sales. Andy Singer, director of technical marketing with 
Celwave, advances to director of marketing/tech services for 
RFS Americas. Richard T. Copley, market development 
manager for Celwave, becomes product manager, filters and 
combiners for RFS Americas. Magdy Michael, product 
manager, active devices, for Celwave, is promoted to prod- 
uct manager, active devices and wire distributive com- 
munications systems for RFS Americas. Asad Zoberi, sales 
engineer for RFS Cablewave, advances to product manager 
for microwave and base station antenna and transmission 
line systems for RFS Americas. 


Cha 


ges at Andrew, Orland Park, IL: 

abeth A. Fetter, president of NorthPoint Communi 
tions, Chapel Hill, NC, is elected to Andrew's board of dii 
tors. William O. Hunt, chairman of the board at Internet 
America, Dallas, also joins Andrew’s board of directors. 


Daniel R. Pearson, vice president of strategic manage- 
ment and business development for Harris’ Government 
Communications Division located in Palm Bay, FL, ad- 
vances to president of the Communications Products 
sion headquartered in Novato. CA. 


www.mrtimag.com 


Communications Service Monitor 


CSM-1000 


Spectrum Analyzer w/markers 
RF Range: 100 Khz - 1350 Mhz 
Duplex RF Generator and Receiver 
Analog & Digital Paging Generator 


Ed 


Link Communications, Inc. 


1407 4th Ave. North Billings, MT 59101 
Sales, Information: 1-800-610-4085 


www.csm1000.com 
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Visit us at IWCE, Booth #368 


Sabre Communications Corporation manufactures 
Guyed towers, Self-Supporting Towers, Monopoles 
and HF Antennas. Sabre’s services include tower 
analysis, turnkey construction, inspections, and 


project management. 
Sabre provides quality at a 
competitive price. 


Sabre 


: Communications 
~ Corporation 


Built to @ Higher Standard 


Come visit us at booth 
#850 
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Reserve your spot in the next issue! 


Phone: 913-967-1861 


800-347-9375 
Fax: 913-967-1735 


Dawn Rhoden 
Classified Advertising 
Manager 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


Computer Software .. 
Employment ... 

Equipment For Sale . 
Professional Consulting Services 
Professional Services .. 
Rentals 

Repair Services 

Trunking .. 

Tower Space .. 


Professional services 


FREDERICK G, GRIFFIN, P.C. 
2938 Warlick RD 
Lynchburg, VA 24502 
(B04) 237-204 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1 
CAD, Paging, LAN. 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


HERB SACHS, CONSULTING 


Spociatist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E 
Principal 


13017 Chestnut Oak Drive 
Gaithersburg, MO 20878 (301) 926-2837 


36 OMNICOM, Inc. 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
Fu 


44451 + FAX: (B50) 224-3059 
E-mail: omnicom @ omnicom-usa.com 


SCHWANINGER & ASSOCIATES 


Attorneys at Lane 


Robert H. Schwaninger, Jr. 


195 Sra, NW. UTE 50 


ston sagen so-tawyers net 


GE PORTABLE SERVICE 

+ FAST TURN 

+ WARRANTY 

* $48.00 hr/2 hr. MAX 

+ PARTS GE LIST 

+ RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 == <3 


THE PORTABLE DEPOT. 


HEEPOG AMERICA CONMAECATIEG FAM CORSO COAST 


MTIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, PE. 
Chairman 
1425 Greenway Drive, Suite 350 
Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 


ERICSSON B 


‘+ FACTORY TRAINED TECHNICIANS © 
* SURFACE MOUNT TECHNOLOGY + 
‘* FACTORY APPROVED NATIONWIDE « 
‘+ EDACS & AEGIS * 
* VOICE GUARD CERTIFIED = 
‘= MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS © 
Route 2, Box 338C * Lynchburg VA 24501 


804-237-3427 


PORTABLE 

TECHNICAL 

SERVICE, INC 
421 Crowell Lane + Lynchburg, VA 24502 


= 


professional 
consultants 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Acquire Build Manage 
Zone Test.< Operate 


RCG,Consuttants,,Inc: 


100 Woodbridge Center Drive, 
Woodbridge, NJ 07095 

800-247-4796 
email - infe@ree.com 


Offices Nationwide & I 
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t 


Fishing for new 
customers? 


Try MRT 
Classifieds! 


Sac 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
FoR QUALITY 8 * Current Product Lines 

= Voice Guard Gertiied 
ERICSSON J * Public Service Trunking 

+ Surface Mount Techinology 


(804) 239-3049 


RY TRAINED 


employment 


SENIOR SYSTEMS 
TECHNICIAN 


for San Diego Area 


Fisher Wireless Services is accepting 
applications. Must have minimum of two, 
years experience and knowledge of 
Privacy Plus and LTR. We offer excellent 
compensation, benefits and rewards for 
hard work and dedication. Please mail or 
fax resume with salary requirements to: 

Fisher Wireless Services, Inc 

8291 Aero Place, Ste. 110 

San Diego, CA 92123 

Fax? 858-279-8171 


www.mrtmag.com 


COMMUNICATIONS SERVICER 


$2,609 - $4,394 monthly. Public safety 
agency has career opportunities for 
Communications Servicers. This position 


supplemented by technical training in 
electronics, Experience with EDACS preferred. 
Work involves maintaining Public Safety and 
Public Service communications equipment 
and various other electronic devices, to 
include MOT's and video devices. Send 
resume with salary history to: Employment 


Coordinator, Kansas City, MO Police Dept., 
1125 Locust, Kansas City, MO 64106. 


WIRELESS STAFFING SPECIALISTS 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
# Tachnicians ¢ Engineers # Managers ¢ Sales 
‘Send resume to address below 
Check web page for immediate openings 
WWW.PERSONNELT.COM 


PERSONNEL RESOURCES, INC 


PO, Box 14570, Cincinnati, OH 45280 
Since 1989 E-Mail, Careercomi@ AOL.com 


®@ 606-491-5410 FAX 606-491-4340 


Communications Technician 
A Western Wisconsin Authorized 
Motorola Dealer/MSS of 42 years is 
seeking an experienced communi- 
cations technician. An associate degree 
or land mobile radio/ military 
experience is needed. FCC license 
certification is preferred. 

Please send resume to: 
Rassbach Communications 
Attn: Jennifer 

2912 London Road 

Eau Claire, WI 54701 


Rassbach.. 


Communications 


rartrnag.corn 


TWO-WAY / MICROWAVE 
TECHNICIAN 


Seeking experienced 5+ years LAN/ 
Mobile, with background in Microwave and 
911 central dispatch, Motorola & Zetron, 
technician. We want someone who likes 
working on high profile projects! A 
willingness to work extra hours and be on 
call goes with the territory. Strata 
[Communications is a leading infra- 
structure contractor for data networks, 
telecommunications and wireless plus a 
Motorola MSS. Strata has great pay & 
benefits plus a fun group to work with, 


Contact Al at fax 425-339-2366 or 
at alorenz@stratainc.com 


(www.stratainc.com) 


www.mrtmag.com 


empioyment 


“| Vertex Standard 


Due to rapid growth and expansion, this leading 
manufacturer in the communications industry is 


seeking to add additional management staff to 
accommodate our rapid growth. Successful 
candidates should have broad experience with 
exceptional management and supervisory skills in the 
following areas: 


Land Mobile Sales 
Customer Service 
Technical Service 


Vertex Standard, the Land Mobile Radio division of 
Yaesu USA, offers an excellent compensation and 
benefit program. For consideration, please forward 
your resume, with salary history/requirements to: 


Human Resource Department 
Vertex Standard Communications 
17210 Edwards Road 

Cerritos, CA 90703 


Jefferson County Sheriff's Office -- Golden, Colorado 
Radio Maintenance Technician - $3,289 / mo. 
maintenance and repair work of radio systems for dispatch operations, detention 
center, courthouse, emergency vehicles. Inspects, provides preventive 
maintenance, and repairs two-way radio communication systems for the Sheriff's Office including 
fixed radio systems, microwave links, antenna tower systems for the county-wide communication 
network. radio systems & portables for the detention center. court security, patrol vehicles. 
Requires H.S. diploma or C supplemented by college level course work in electronic theory, 
two-way radio repair, testing and diagnostic equipment. and minimum one year experience in 
repair and maintenance of radio communications equipment; or any equivalent combination of 
education and experience. 

VISIT OUR WEB SITE AT WWW. 
AT (303)271-5350 FOR ADDITIONAL 


Duties include preventive 


PCOSHERIFF.COM OR CALL US 
INFORMATION AND APPLICATIONS. 


equipment for sale 


(540) 891-0569 We accept VISA and MasterCard 


f= MECHEM 
INN ELECTRONICS 
> Two-Way Radio Communications 


> New and Reconditioned Radios 
> Custom-Designed Radio Systems 


Pee nes Centracom Il CEB cares, cont. panels & complete 
> Consulting GCC8O complete (MDC-1200 & MDC-600) 
IHi-power/Lo-band PL Mitreks 29.7-38.9MHz MSF 5000 VHF Secure rej peaters 

Saber |, UHF, DES hi-power (rack & indi: chrgrs, etc.) 400W 150.8-162 & 162-174 rptrs.- paging & 
Mid-band bases secure secure 


Fax: (540) 891-0538 
Massaponax Business Park 


HO. Box 746 
Fredericksburg, VA 22404 


Console interface units 
Secure modems 

Secure spectratac receivers 
Digitac comparators 


URL Address: http://www.mechemelectronics.com 
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E-Mail: mechemn@fis.iniinet 


equipment for sale 


~ Delay Timer © 


Protects The Battery & Radio Equipment 


25-MOT MDP 9100-11 


MOT Q326A Pure 5000 Embare ...... CALL) 


"On when ignition is off” S0:Spectratae Receivers 
1. Battery Guard - Low Voltage Shuts Down Load Low/Mid/UHF/VHE/800/900 MHz, 
2. Maintains Power to Accessories Voter & Digital Paging Curds.......... CALL} 


4000 Ft New 7/8” Heliax Andrews: 
+ Low Voltage Detector LDFRN-S0-A All or Part from $2.50 Per Ft. 


+ High Voltage Protection: 


* Built-In Diagnostic LED © Motorola, GE/Ericsson used equip. 
*30 AMP 12\Vot DC Eek ghee eee ee 
* Sealed From Moisture Paging 'TX’s * Mobiles * Voters « Re- 
& Vibration ceivers * Parts * Accessories * Remote 
+ Reliable & Accurate [=a] control equip. * 911 Consoles & DVP| 
+ Allows Retrieval of 3 ‘ equip. Including. but not limited to 
Incoming Messages rs Spectra * Syntor X + Syntor X 9000 + 
a Intrinsically Safe — Mt se * Micor *» MSF-5000, 
* Compact - Easy to Install a 
+ Low Cost- from $49.00 (800) 888-0909 ©> Centracom, I, Il, I+ & Ranger + Delta 


* Mastr Il * EXI] * MLS & Phoenix. 


AC/DC INDUSTRIES aii satrap 


P.O. BOX 710548, HOUSTON, TEXAS 77271 | leuk ar makin nestasboiee ration 
Tel: (281) 933-0909 « Fax: (281) 933-1001 | [Onesie ass, priced appropriately. 


Over 2000 Radios in stock, Inventory 
changes constantly! 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086| 
Orders & Bids: 800-423-3858 
FAX: 501-676-2475 
"For Ex look at our Websit 
www.barnettelec.com 


Call for 
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* BOARDS * STRIPS * ACCESSORIES * ELEMENTS *REEDS= 


PCI — PEKAAR COMMUNICATION INC. | 
Specials of the month § Steve's back, formerly of Gregory Electronics 


* TRADE + 
Ang + 


Motorola system 
GE MLS motos 


138 « 


4 
= 
a 
Oo 


‘band duat pioniy Scanigrey case win accessories 


or email bohh@barnettelee.com 


250 range oes sivo 
Catalog Available...1f you it, try us! Call (973) 772-0704 or fax (973) 340-1902 


*Sda3au* SINSW3T3+ SaiId¥OSS3D0V~- Sdluls- sauvod+ 


Info: 501-676-5506 


MMM VISA & MC Accepted 
— NO COD's 
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*BUY 
*30Vul> 


Radio Cables ) ouwe . Cel atible Motorola’ 
19, 20& 21 . bd bates Programmers 
Model tts ...... The Motorola’ Radio It Programs 


1 ...... HT50 and the Radius P100 Models. 

2... HT600. MTBO0, MT1000, P200. P500, MTX800, MTX810, IMTXB20, MTX900. (connection on top of radio) 
MARATRAC, (MAXTRAG - 50, 100, 300, 820, 840, MB60), M1226, .... A 
(RADIUS - M100, M206, M208, M214, M216, M400, G§M300), SM10. SMSO. 

STX, STX Gemini, STX 821 trunked portables. 
‘SABER and System SABER. .. 
SPECTRA Low and Medium Power Units 
SPECTRA 100 Watt and High Power Units. 
SYNTOR 9000 and 9000E Radio Line. 
Radius P 50 Plus. " 
R100 Repeater. ... 
ss» MCX1000. - “a “ 
Cloning Cabie for the Motorola’ HT600/MT1000. 
GP300, GP350, and P110 Models. 
«ss. MSF5000 Digital Unit with 3 Digit Display in Controller Tray. 
‘. HT1000, M7200, MTX 838, MTX 8000. MTX 9000 (connection on 
Visar Unit faa 
... Cloning Cable for the Motoro! 
ASTRO SABER and SABER Si. 


t 


. tay Shipping, Wi dered pm om 

ch er es Se a nso retc 1-800-752-3571 
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equipment for sale 


FOR SALE H-P-8920-A 


RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 


WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/3/4/5/13/14/50.....$8900 
(6) H-P-8920-A OPTIONS 2/3/4/5, $8500 
(6) H-P-8920-A OPTIONS 1/2/9/4/5/10 ......$8900 


SOOKHZ to 1GHZ Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTREDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

& Month Warranty & 10-day Right of Retusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 
RF IMAGING & COMMUNICATIONS 


+1 925-229-2034 » FAX: +1 925-229-2035 
http:/www. best.com/-rfimage 


E-MAIL: rfimage@best.com 
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All CCIl 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc, 


Labels 


Waterbury, CT (203) 575-9008 


‘AVE BIG BUCKS O, 


Used 2 Way Radio 


MOTOROLA ¢ GE @ EF JOHNSON etc. 
PORTABLES / PAGERS / MOBILES / BASES / REPEATERS 


Contact us when you are looking for econo- 
rmical used equipment, We are a reliable 
source for all major brands of used 2 way gear 


(708) 681-0300 
ray Buy @ Sell @ Trade 


Visit our web alte: WWW.MDMRADIO.COM 
or E-Mail us at mdmradio@earthlink.net 


MDM Radio Ltd. 


1629.N, 31st Ave. Melrose Park, Il. 60160 
Tel. (708) 681-0300 Fax (708) 681-9800 


ml 


www.mrtmag.com 


day For Your FREE 
Catalog! 


Www. antenex.com 


ks, ANTENEX: 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
\t features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: International: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630) 351-9009 


Antenex Inc., 2000-205 Bloomingdale Road ¢ Glendale Heights, Illinois 60139 
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Communication Test Equipment 


Fy IFR Comt20B ........ $13,000 
Motorola R2012D ... $10,000 
HP 89200 .........-.++4. $9,750 
Marconi 2955 ss. $2,750 
Sage 930A.. - $3,000 


IFR 500A 
IFR 1200... 
IFR 1200 SuperS 
IFR 1500..... 


EML will buy your used test equipment. 
Visit Us at Booth # 1076 at the IWCE Show 


We accept: Qa EEE (888) 846-4614 © www.emi1.com 
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equipment for sale 


You Don’t Have to Pay 
a Premium Price for 
a Premium Antenna 


BSXL Series 
Base Antennas 


Tubular 
Dipole 
Element 
Structure 


Fiberglass 
Radome 


Aluminum 
Base with 
Tough Epoxy 
Coating 


N Connector 
Termination 


No Moisture 
Problems— 
Complete 
Water Drain 
System 


Most Available 
l Custom Tuned 
to your Center 

Frequency from 

ASMHz to 2.5GHz 


CALL FOR 
FREE PURCHASING 


GUIDE & DATA BOOK 
4 or visit our website 


COMTELCO 


www.comtelco.net 
1-800-634-4622 

630-790-9894 Fax: 630-790-9799 
COMTELCO INDUSTRIES, INC. 


501 Mitchell Rd. 
Glendale Hts., Illinois 60139 


Quality products made in the 


U.S.A. since 1978 
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MASTR Il UAF 100s, cont duty 
MASTR If base stations 

MASTR W 170e continuous duly arpliters 
MASTR Il VHF auxiliary rece 


Dela nase stations 42-5Ome, c25 op or wall mound, 100s 
Dolta VHF base stalions, desk top or wall mort. 110 
[NEW $825 mobile microshones 

‘9625 contol heads 


VOTER panel win cars 

ange 60 mobiles, 36-50 me wiacoessones 
RANGA 110x mobiles, 25 fo SOme wlancessones 
RANGA 1104 mebiles. 29 40 36me wi 
Range 


9-35 of 35-50 me, yout Cin 


Momtor recehs, VHF $125ea 
MOT MSR 2000 UF 450-470 Mit Made! C74GS8-0145, $1200 
(MOT Flerar 40 UH repeater widyplever $305 
MOT Naar, Mxar 80 or Mone moo es, VHF or URE $8508 
MOT Mostar UF motu $160 


MOT Syrtor 110w VHE 
MOT Syptor X 110m VHF mobile 


3160 
$250 


LABELS e LABELS 


Wanted to Buy: GE, Ericsson or Motorola Equipment 
NH COMMUNICATIONS Co. 
P.O. Box 5342 * Manchester, NH 03108-5342 
Tel: 603-668-3004 
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MOT tte low and eles 40D 40-5: act PL 

MOT Mitek movies VHF 110y, aac, PL $abea 
MOT Mitek ow tnd monies, 3-40ne, 6b, wn, PL i5ea 
MOT Mitek 6m VHF na $450 
MOT Mit 450 


60 


MOT Micor mobiles. 100n UF, waccessotes $1754 
MOT Micor 100% mobiles, 42 to SOme, wane 515028 
‘MOT boar motile, 42 1 SO, drawer mit, 100% S750 


OT Pak Ral eealers VHF Sea 
MOT Pak Ral repnater UHF $260 
MOT Mecom 70 nase station 30 9 36m¢, 100u 305 
MOT Mocom 70 100m mobites, 39-36, wace $1858 
MOT Mocom 7.VHF tase station, 60a, @ Meg $295 
MOT 11380 remotes ‘1008 
‘MOT 71600 remotes DC ‘loves 
MOT T1600 4 req lone remates ‘B88 
NEW Kenoocd TK-200 VHF 5a, 6 fren portables, no oates  $85ea 
02 TK-360 UNF pomables w/ batteries $210 

tenn TKE3D Ph, UF 32 tea scan matile $385 
NEW Uniden Program 

‘apo: and nana $795 
NEW Maxon Progranvmer, Model SMP-40000 

wiinstuction book 450 
Commancatons Products UHF Duplexer, Cat No $22-509 
nequercy 405-470 Mite $378 


5 Droge UHF Dupleeer, Cal. No. §26-5-SR 5375 


BUYING ERICSSON - GE EQUIPMENT 
FLAT RATE REPAIR $990 & S-950 
ASTRON Rs12A Black P.S. NEW 
MASTR Controllers, 

RCN 1000 REMOTES: 

IDA Control shelf. new from 

EDAC RANGR mobile, new boxed 
800 MHz MASTR II Stavon from 
Delta/Rangr Station trom 

$990 128 ch head whwarranty 
$950 128 ch head whwarranty 
3600 4 ch control head 

$600 Deha/Rangr. Acces: 
$600 contral head 
$850 control head nan scan. 
$500 contro! head 
Phoenx-SX'16Ch VHF wlace 
MLSHO8O VHF MLS w/acc 
RANGR 1000 new unils. odd splits, check them out at 
‘our web site 

MVS 150-174 wlacc. 250 
GE rapid desk charger with 

MPs EIMAK msert 
KPC 300 Encsson VHF Part 
MPAIMPD Sid. rate chargers — 
MPI 8 unit mul-charger 

Rangr 35-50 less acc 60W 

Rangr 30-42 less acc. 100W 
Delia-S 450-470 less acc. 100W 
Detta-SX_ 150-174 less acc. 100W 
Delta-5 42°50 less acc. 1 TOW. 
Detta-S 42-50 less ace. 60/w 
MASTR 150-174 T1OW less acc 
MRK/MPA Spk/emucfant less ant 


NEW LONDON TECHNOLOGY 
752 Alum Springs Road + Forest, VA 24551 
Tel: 804-525-0068 » Fax: 804-525-0078 
‘wyew.newlondontech.com 


March 2000 


2 PURC 500 Buses, 900 ME, C85ILB1 101A 
sa. MICO PUG Masts, 990 WH, C75NZB1 101% 
‘x. SMAATIET Trarking Conia, T0764 

‘a. MIOOR Rots, 600 Mi, C=BACASOBAT 

a TeX § CHANNEL CONBINER 

a GTX. 0 Mi, MI TUGO6CB1A0 


WE 
BUY 
AND SELL 
USED 
MOTOROLA, EMecoewronnantrtiae 

GE AND Ico Comm, 60 Ae CSARCBONOSAY 
AOR Bots, 46 hk, CSCO OAT 
ERICSSON FREER ecnernmetany 
FM fn. SYWTOR x Son i i, a4 TAK 
OB 77 ex Sei. 6 wh, TasRAcann 
TWO-WAY 2. GM 200, 480 Ne, RAAGMICZACSAA 
RADIOS  ERSeruneesnoan tet 
PAC ep hc HrATTISTO 
Ton. We HAGOUT OD 
fa RADIUS P10 460 Whe PRADLCRADAA 
MMSREODD Ba 15 Mie. C7KSERI088 
Sora es. TeRSRAGOOOAK 
TREX. 186 Mh, TOI 
AG 155 Mi TINO 
SSO. 135 ne aROCouRzAA 
fa se, 88 Noe MoRGhezone 
fs M00, 155 We DEBLRATaRSBR 
fa P90. 155 MHZ PADD. CANRDKA 
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SCHAEFER 
RADIO CO. 
130 West 
Fayette St 
P.O. Box 395, 
Denver, IA 
50622 
PHONE 
(319) 


www.mrtmag.com 


equipment for sale 


Audio Accessories for 2-Way Radios! 


Klei in 
(800) 959-2899 x19 


K112- 
"Comfortable" 


Fax: (760) 796-6369 
E-mail: info@kleinelectronics.com 
Web: www.kleinelectronics.com 


Call Now! 


K500- 
"Top Seller" 


K400- 
“Best in Class" 


K9725- 
“Easy to Use" 


K1O00HFM- 
"Affordable" 


S- 


Dual Muff Heavy Duty 
Headset w/ Noise Remote Speaker Mic 


Dual Muff Headset 
for Safety Helemts 


2 Piece Lapel Mic Hands Free Mic 


for IDEN Phones 


TRINITY RADIO 
USED RADIOS at Low Prices! 
* MICOR 
+ MITREK 
+ PORTABLES 
+ MOGOM 70 
+ MAXAR 
*RPTRS 
{940) 433.5452 + 


TRA 
+ ACCESSORIES 

» TONE ELEMENTS 
+ CHRYSTAL ELEM 
* BASE STATIONS: 

trinity-radio.com 


ONE WEB SITE - ONE SOURCE 
THE ONLY SOURCE YOU NEED 
WWW,COMMUNICATIONSWEST.COM 
2-WAY RADIOS, 
BATTERIES 
ACCESSORIES 
TRUNKING SYSTEMS 
INMARSAT 
ANTENNAS 
SPREAD SPECTRUM LINKS 
AND MORE!! CALL TODAY! 


KENWOOD 


com 
Radius MOTOROLA 


Special State & Local Gov. Discounts 
1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 


* EXPORT ITEMS + ACCESSORIES 


E-Mail; commwest@aol.com 
DOMESTIC _& EXPORT SALES 


LOWEST PRICES! 


BATTERIES 


www. mrtmag.com 


WE SHIP ANYWHERE IN THE WORLD + 


« SVNN3LNV + SWSLSAS ASYNYNL + SLYVd 


Cancelling Mic 


Circle (111) on Fast Fact Card 


MOTOROLA RADIOS 


RADIUS - RADIUS - RADIUS 
NOBODY BEATS OUR PRICES-NOBODY BEATS OUR INVENTORY! 
SP50 -PI10 - GP300 - P1225 - SM50 - M130 - M1225 - GM300 
MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS IN STOCK 
HT1000-MARATRACS-SPECTRA-STX-MTX8000-PP | 000X-MAXTRAC-MTX800 


SALES: 800-545-7748 * FAX: 703-830-8710 
VISIT US AT 
http://www.radioexpressinc.com 


Radiio 
ZWvess, lie: 


Circle (112) on Fast Fact Card 


Price Industriese 


Ericsson® Compatible 
Programming Equipment 


P96A Programmer®. 

Can replace TQ3370® 

4 LED indicators g 
Tx, Rx Data, Power on, Flash 
Only $ 120 plus $4 shipping 
30 Day money back guarantee 

1 Year Parts and labor guarantee 
Circle (443) on Fast Fact Card 


So small it fits 
in your pocket! 


Fax 405-350-1455. 
Visit us at www.priceindustries.com 
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PORTABLE RADIO ACCESSORIES 
Tixeworn stock (Nos) caces, ato Ace. 
Ve MOT GP300 Carry Case (HLN 815% 

i 


Price wis Radio 


s MOT GP300 Earpece win volume contol 
MOT GP300P 10 Survellance Earprece (HMIN 9752) 
Hor Gran 10 Er Bu 6720 


MOT P1295 OT 

E ict 225 pon Bora (HUN 822) 
MOT SP50 Nylon Case. Compact HLN 9427) 
MOT SPS0 Nyon Caso, Standard {HLN 126) 
WOT 850 Enbuc wii, PTT Cp (BIN 036) 


x 
ity CoB 
FHI MoT se50 Caney Case. Hs 
MOT RET1000 DTM Front Cover (NTN 5040) 


MoT hes Path HN eT A nts 
MOT HT500 3° 80" Cio (NTN 5289) 


sry Cae se Tu) 
oo ary aster OTM Se W407 
NO Saber ast yon ave 
NOT Sater se Bat Cie 7. 
OT Sale ek ip TL ATEN 
Aa tict sar Cay ease Se hw 43 
Nat Var Cary Case Moe FON 
0 C76 Rakes 
Phe wiRade' ice wo Rade 


MOT 63 
‘MOT SP50 90 Min Charger 
MOT SP50 10 Ir Charger 
Mar S50 fun Raps Cae 
i , 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) - 800-237-6519 

FAX 504-361-5526 


r 
209 
‘aie 


AIR COMM 


TWO-WAY RADIO SALES 


Motorola 


“P1225” 


150-174 MHz 
450-470 MHz 
Swiaw 
2CH or 16CH 
CALL OR FAX 
FOR PRICES 
w/ accessories 


*DISCONTINUED 
w/ factory warranty 


Motorola 
Low Band 
P200 
30-36 MHz 
6W 6CH 
MT1000 
36-42 MHz 
6W 32CH 
w/ accessories 


CALL OR FAX 
FOR PRICES 


*DISCONTINUED 
wi factory warrant 


sales@air-comm.com 


Circle (114) on Fast Fact Card 


BUY «+ SELL «+ Trade 


GE Delta SX Mobile, VHF & UHF, 100W .. $250.00 
Accessories with 950 head ‘$100 


GE Ranger Mobile, VHF, 40W ..... $200 


MOT MCX 100, T44 Rearmount Mobile, UHF, 
450-470, NO PL or Prom, AS IS PRICE .... $30 


MOT & GE Indoor 30° & 40” Cabinets .... $225 
1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220) 
Fax: 406-252-9617 
http://members.aol.com/ewwolfe.com 


OLFE 
COMMUNICATIONS 


WE STOCK “PL”, PAGING REEDS AND 


SAVE THIS AD =—=—=—=—— 


equipment for sale 


WHY PAY MORE 


vt Motorola 


“SP50” 


450-470 MHz 
4w 2CH 


wiaccessories 


$250 


Very Limited Qty. 
*DISCONTINUED 
w/ factory warranty 


Motorola 


GP300” 


465-495 MHz 
4w 16CH 
wiaccessories 


CALL OR FAX 
FOR PRICE 


*DISCONTINUED 
w/ factory warranty 


CALL/FAX FOR LOWEST PRICES 
602-275-4505*FAX:602-275-4555 


m<epyg¢ === 


®=-i-a 


CHANNEL ELEMENTS 
4614 East McDowell Road 
Phoenix, AZ 85008 


be oe oe o> 


TWO-WAY RADIO SECURITY BRACKETS * 
STEEL CONSTRUCTED * CUSTOM MADE 
FOR ALL MAKES AND MODELS * WE STOCK 
BRACKETS FOR MOST KENWOOD AND 
MOTOROLA TWO-WAY RADIOS * 
MOUNTS IN ANY VEHICLE 
MANUFACTURED BY KASK 
PRODUCTS LTD 
1-800-417-7182 


MASTERCARD® VISA*AMERICAN EXPRESS 


| DOES YOUR ADVERTISING 
WALK AND TALK i pf 
s 


oat 


IF Sy} 
NOT GIVE ie 
THE LABEL EXPERTS - 
ACALL I! 


raphics 
| Marketing, Inc. 
‘The Label Experts" 


972-242-0439 FAX 972-242-0959 
100-875-7859 


SERVICE MONITORS. 
Heez08 10084513 


2 
S159) Moyo R2605C 
Saf) Malorala AZEOOBNT 
20-050 Tr 
40,0800 {Funk | Secu 
36500  Motorsla RASG0 


0 lee igh ty, 
trary 33500 
20.3000 
Amtronix Instruments, Inc. 
Ph: 716-769-9108» Fax: 716-762-0974 
hitpvrw.amtronix com 
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equipment for sailie 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY * EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com _ (1-888-469-3832) 


Circle (115) on Fast Fact Card 


CALL US FIRST 
at AIR. col 
WHY PAY MORE! 
Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 

Uniden 2-way radios and accessories 

‘ALL FREQUENCY BANDS- 

PLUS 

PL" and paging reedsililters. TCXOS 


Call us last to sell any of the above 
nin comm — WE PAY CASH 


4614 E. McDowell Rd. Ph.: 602-275-4505 
hoenix, AZ 85008 


Lots of New Two Way Radios! r%,,| 


| For immediate delivery 


. at the very best prices! 
KENWOOD YAESU Wrertex Tooy 
Prices Starting at $59! 


Programming hardware kits $89.00 
Icom repeater maker kits $79.00 


Fax: 602-275-4555 


Free Items in 20+ 
Radios Ordered! 


Portable, Base & Mobile Antennas: Decibel, Larsen, 
Maxrad, Hustler, Antenex, Cushcraft, ASP and more 


Coax Cable: Belden & Heliax 


Conventional and Switching 
power supplies: Astron & Samiex 


RF. Test Equipment: 
IFR, Bird, Optoelectronics, Ramsey 


Connectors, audio accessories, batteries, 
solar modules, R.F. amplifiers, Lightning 
protectors, trunking panel, interconnecters..... 


10° tower sections. Prices start at $33.00 


Duptexers Syscom, Decibel, Wacom, 
prices start at $129.00 


LreuMnm 


EL PASO, TX 


MIAMI, FL. 
7262 NW, 54 SL 
(305) 889-1127 FAX aa9-0652 
MIAMI. FL, 33166 U.S.A, 
E-mail: epcom@bellsouth net 


Ask for your 


free Catalog (975) 533-5119 FAX 542-4701 


EL PASO, TX. 79901 USA 
wenw epcom net epcom@whe net 


Circle (116) on Fast Fact Card 
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PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—$50 + VISAR-—$110 
HT600-$48 * MOBILES—$25 * SABER—$55 
HT50—$50 + STX—$35 » SPECTRA—$35 
PROGRAMMING INTERFACE—$95 


The information 
you need to 


survive in 


today’s wireless 


communications 


ROADRUNNER COMMUNICATIONS 
11-C Harts Lane + East Brunswick NJ 08816] 
Phone: 723-254-3232 
Fax: 732-698-0555 


market. 


USED EQUIPMENT 


BLOWOUT 


SAVE on nities of 
Used Items in Stock Now 


Portables, Mobiles, Repeaters, 
Base Stations, Tone Remotes, 
Power Supplies, Batteries, 
Service Monitors, Pagers, 
Accessories and More... 


49111 Milmont Drive » Fremont, CA 94538-7347 


1-800-292-1700 


or (510) 656-5600 * Fax (510) 656-2114 
Visit us on the Web at: www.telepathcorp.com 


Circle (117) on Fast Fact Card 
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equipment for sale 


All CCII 


Labels | 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


| $12.50 ea | 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


| NORTHEASTERN | 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


es ~ 
Radiu 
SEE OUR NEW LOOK FOR Y2K. YOU WILL LOVE OUR NEW WEB SITE! 


Visit our web a Pulls or you'll not know what you're missing! 
http://www. procommusa.com 


From your RADIUS LEADER, 


LOGOM 


Information: 805-497-2397 ¢ 805-494-5078 8:00am-6:00pm PST 
Ordering: 800-497-2394 © 24-Hour Fax Line: 805-494-3115 
or 805-497-3430 © e-mail: procommusa@aol.com 
‘esi WE NOW ACCEPT CREDIT CARDS 


Where quality is +1, but where we want to be dead last when you call for pricing! 


Circle (118) on Fast Fact Card 


BUY & SELL: 
LTR-800MHz & Pedal EF Johnson * Kenwood » Uniden 
OTOROLA 


UHF © mor 800MHz * S00MH: 
+ Mobiles * Portables * Repeaters * Amplifiers « ella 


-800-786-21 
ERLING 203 W. Chestout Street » Mckinney, TX 75089 
TSSOCIATES, INC Fax: 972-562-7957 


Mike Malone 


px L148 
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radios ‘ind  repedtind COUN casi ae Hai 
reliable corimunications with: the. 


Th SVR-200. eular repeater 1s Aggst effective solutio that provides full coverage. for hand: 
in’ eritical public safety qpplications. ae 5 sau 


ase up to°50 or 60 salle: away. 


Circle (119) on Fast Fact Card 


www.mrimag.com 


equipment for sale 


Check out our Web specials! 
www.radiocomm.com 


Wholesale prices to Dealers Only. 
*Self-servicing users welcome. 


*We carry a wide selection of both radios and 
accessories for your convenience. 

*We have a Flat Rate Repair service 

+We sell and install MX-COM boards. 


nen 800-726-9015 * 612-808-0069 
VALUE-ADDED Distributor of fax: 612-808-0087 


Need to Simulcast? icati 
Communications Products. email: sales@radiocomm.com 
Circle (420) on Fast Fact Card 


Your Full Service, 


* Accurate GPS frequency sources 
* Audio delay / equalization 


trunking 


* Voter comparators UHF 
We provide the tools: 
You satisfy your customer. TRUNKING'S 
POPULAR CTCSS/DCS Capability 
ad + Repeater Disable Function 
LTR® for Co-channel Protection 
Circle (123) on Fast Fact Card + Easy interface and set-up with most repeaters 


+ Interconnect Model Available 
uy/ Sale Motorola 800 MHz 


to share channels 


vad ce porabe NS | | Avaliable Direct from the Manufacturer. TRIDENT 
Buy Online at: 


www.tridentms.com 


Metro Communications LLC 
Knoxville, Tennessee 
(865) 546-0311 — Jim Hayes | 


‘Two Trident Drive, Arden, North Carolina 28704 
(828) 684-7474 « (800) 798-7881 » Fax (R28) 684-7874 
sales@tridentms.com 


Circle (124) on Fast Fact Card 


computer software 
Want toe make your 


ad stoma out? 


Activity AcRa BE A LAN 


tower space 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Corp 


Environmentally controlled 
\ equipment enclosures, back-up power. 
RF engineered sites. Secure 
Premiere sites in Metro Chicago Area-choice ot sTatkSrour 

Fedoral State, Govt, & all Class A Systems, sHUNDREDS OF REPORTS 
STAN STANN, 
105 MURPHY LAKE ROAD 
PARK FIOGE. i. 60068, (847)823-7713 


riibeee 


Circle (122) on Fast Fact Card 
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computer software 


** WIRELESS SOFTWARE ** 
Saye time designing, optimizing 
and managing wireless Radio 
communication sites: 


~ Intermodulation Interference Analysis 
- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 


- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and inventory 
- Desktop Mapping and Data Products 


COMSITE™ 


CALL 800-845-0408 or 850-906-0748 
http:/Awww.polaris.net/~douglas 


205/987.1523 


info@crine.com 


micropath' corporation 


seltwara and evan data for communcatons enginee 


Radio Propagation Software 


* Predicted Area Coverage Maps 
* Microwave Link Analysis & Profiles 
* USGS GeoReferenced 

Topo Maps on CD-ROM 


www.micropath.com 


303.526-5454 Sales 
303.233-4242 Support 
303.233-4026 Fax 

e-mail: sales@micropath.com 


Circle (124) on Fast Fact Card 


Measure Sicnat Coverace! 


« Automate field measurements and drive- 
tests. 

¢ Create signal contours from measured data. 

¢ Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


¢ Automatically records signal site 
STI-9400 Software 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 


Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 


Survey Technologies, Inc. 
"Geographic Signal Coverage At Your Fingertips" 
www.surveytech.com 


Circle (125) on Fast Fact Card 


To Your RF Coverage 
and Site Management 
Problems. . . 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 

See details and download demo from our web site! 
SOuFW RIGHTS LLC 

1010 So. Jot 204 

Auwona, CO 80012:3150 USA 

Tex. (303) 344-5486 + Fax (303) 344-2811 
‘www.softwright.com 

emait sales@ sottwrightcon 


repair services 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 
Suite 110/111 

Atlanta, GA 30340 

Phone: 770-451-3264 
www.nselectronics.com Fax: 770-458-8785 


Cardinal 
Electronics, Inc. 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 


NIST TRACEABLE NEW LOWER RATES 
Visit our Website: cardinalelec.com @ 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 
Quatity Service on MicrRopROcESssOR-BASED 
Mosites, Portastes ano Controt Heaps. 
SuRFACE MOUNT REPAIR. Most REPAIRS $70 PLUS PARTS. 
FREE ESTIMATES. 
Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30168 770-948-9566 


Circle (126) on Fast Fact Card 
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www.mrtmag.com 


rentals 


Circle (127) on Fast Fact Card 


35,00 FLAT RATE x 

Pius Parts & Shipoing 
On the following models 
XLH-250  RH-250 


RH-256  WH-2516 

WH-2510  AFH-252 

Uc-102 UC-202 

TRH-202 REGENCY/WILSON 


“OTHER MODELS - S4S/HN Plus Parts & Shipping 
MULTICOM ==. rast TURNAROUND 
+ FACTORY TRAINED 
+ VISA-MASTERCARD-COD 


£00-880-7356 


repair services 


MOTOROLA F49 fixes 
PORTABLE & MOBILE REPAIR 


* Quick Tum Around * Free Retum Shipping 
* Factory Trained & FCC Licensed Techs 


(Accom) ore renoe 


11110 W Oakland Park Bivd, Sute 275. Sunrise. FL_33351 


Quality Two-Way 
Communications Equipment 
Sales & Service 


Adbanad 
COMMUNICATIONS 


+ 2-Way Radio and Cellular Tower Top Amplifiers 
+ EDACS Equipment 
+ Custom Project & Equipment Modifications 
78 Airpark Drive Phone Fox (804) 237-8255 
Lynchburg, VA 24502-3757 Toll Free: 1-800-488-7908 
www.adycommunicationsine.com 


CLASSIFIED ADVERTISING worrstt] 


Buex, Minitor I] Pager 
a Repair Just $32.50 
j Price includes all 
Parts and Labor 
turn time 


800-822-2180 
1300 .N FL Mango Rd #26 
West Palm Beach, Fl. 3340! 


Dealer Pric 


Water/Physieal Damag: 


housing parts not included 


www.mrtmag.com 


service to you! 
Call for a quote. 
We'll make your next 
project affordable. 


Pol Flaw 
2 
www.mosscom.com 
800-822-MOSS 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

* Intrinsically Safe 

* Full Line of Radio Accessories 
* Mobiles & Repeaters 

* 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


Amps on 
the fritz? 


Nothing we can’t fix! 


Lenbrook is the largest repair center for all 
amplifiers made by: 

Milcom™ @ Uniden™ @ Powerwave™ 
Contact one of our offices to purchace parts or fo 
have your amplifier repaired 
West East 
1-888-263-5335 central 1-888-750-2677 


4-800-263-4633 
www.lenbrook.com/pseries/ 


f4Lenbroo 


COMMUNICATIONS: 
& ELECTRONICS 


March 2000 MOBILE RADIO TECHNOLOGY 95 
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Page FastFact Advertiser 
Company Number Number Hotline 
ACCESS vaccosee 514-735-2424 


Advanced Battery Systems Inc. 
AEA, A Div. of Tempo Research .. 
AeroComm, Inc. 
Air Comm 
Andrew Corp. ......-- 
Anritsu Company... 
Antenex .... 
Astron Corp 
BAPCO 2000 . 
Barnett Electronics Inc. 
Berkeley Varitronics 
Bird Electronic Corp. 
Bravo Tech, Inc .......... 
Canamex Communications Corp. 
Carlson Wireless Telephones 
Ceotronics Inc. .. 
Champion Radio Products 
Charge Guard... 
Charge Guard 
Cite! America, Inc. 
Crescend Technologies 
David Clark Co., Inc. 
Communications Specialists 
Comnet-Ericsson.. 
Computer Resources Inc. 
Comtelco Industries Ini 
Connect Systems Inc. 
Control Signal Corp. 
CPI Communications Inc. 
Diversified Electronics 
DLC... 
Duracomm Corp. 
DX Radio. 
Eagle Wireless |nternational .. 
Earmark Inc. 


800-255-1479 
.800-ANR-ITSU 
800-323-375 
sseesere 949-458-7277 
55 49. +44 20 7233 5054 
86 104 800-423-3858 
10.. 732-548-3737 
7 440-248-1200 
877-952-8324 
800-387-4237 
707-923-9593 
972-416-9500 
888-833-3104 
800-458-3410 
800-458-3410 
305-621-0022 
800-872-6233 
508-751-5800 
800-854-0547 
800-431-2345 
205-987-1523 
800-634-4622 
800-545-1349 
800-521-2203 
800-869-9128 
404-361-4840 
562-404-9998 
800-467-6741 
877-439-7234 
281-538-6000 
203-777-2130 


Eartec....... . 800-399-5994 
EDX Engineering, INc. 541-345-0019 
E.F. Johnson ..... , 800-621-2945 
Electrocom Communications . 562-946-9493 
EPCOM . 915-533-5119 


.615-771-2560 
602-581-2875 
305-884-8991 
305-884-8991 
. 903-561-6673 
. 800-258-3554 
281-933-0909 
. 716-242-3851 


Fiplex Communications, Inc. 
Fiplex Communications, INc 
The Genesis Group ... 
Gentex Corp. . 
Globe Electric 
Harris RF Communications Div 


|-Com Industry, Inc. ...... -703-707-9094 
Industry Click ...... = 
JE! Communications 530-677-3210 


317-885-3247 
919-790-1011 
- 760-631-2811 
406-587-4085 
. 800-323-9122 


JFW industries, Inc. . 
JPS Communications 
Klein Electronics ............ 
Link Communications 
Maxtad Ine. .. 
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Page Fast Fact 
Number Number 


Company 


Mechem Electronics ............... . 85 
Modular Communication Systems . 32f 
Motorola Test Equipment ... ~15 
Multiplier Industries Corp. . 37 
National Sheriffs Assn. 61 
GB. Bo vnsesemen 60 
New Hampshire Communications .... 88 
New Mar... . 81 
New-Tronics Antenna Corp. - 58 
Norcomm Corp. we 20. 
Otto Communications ........ 45 
Paging & Wireless Service Center .... 14 
Penta Corporation .... . 6B 
Pirod, Inc..... . 23 
Polaris Industries .. . 86 
Polyphaser Corp. .. . 30 
Premier Communications .. - 40 
Price industries . 89 
Primus Electronics Corp 49 
ProComm 92 
PVP scccssciues zi . 83 
Pyramid Communications 
Radio Express, Inc... 
Radio Frequency Systems .... 
Radio Frequence Systems ...... 
RadioMate...... 
RCC Consultants. 
RCW Distributing... 
RF Imaging & Communications 
Sabre Communications .. 
SCA, Inc...... 
Setcom Corp........ 
Simulcast Solutions 
Sinclair Technologies Inc 
Softwright .... 
Southwest Windpower 
Survey Technologies, Inc. 
Telepath . 
Telepoint Inc. 
Telewave, Inc. 
Thunder Eagle 
Times Microwave Systems 
TPL Communications Inc. 
Tricor Industries ... 
Trident Micro Systems 
Trident Micro Systems 
TX RX Systems Inc......... x 
Vega/Telex Signaling Products ...... 10 
VERTEX/YAESU USA ... 
Vocom Products Co. LLC. 
WETEC .. 
W & W Manufacturing 
W & W Manufacturing 
XL Microwave .... 
Zetron Ine. . 
Z Technology 


Advertiser 
Hotline 


102 540-891-0569 
58. - 818-764-1333 
14. 800-422-4210 
31. . 914-241-9510 
53 ......... 703-838-5335 
52. 714-630-4541 
110 . 631-231-1700 
76 714-751-0488 
50. 940-325-1386 
82. . 800-874-8663 


847-428-7171 
800-822-2180 
504-733-1700 
219-936-4221 
404-872-0722 
- 800-325-7170 
714-257-0300 
405-350-1600 
800-435-1636 
805-497-2397 
310-212-5432 
714-901-5462 
703-631-1365 
- 203-630-3311 
. 203-630-3311 
925-676-3376 
732-404-2400 


800-966-1034 
16-223-4927 
}00-288-2763 
103-344-5486 
520-779-9463 
103-848-8500 
110-656-5600, 
10-652-3666 
(00-331-3396. 
888-877-8022 
. 203-949-8400 


- 828-684-7474 
828-684-7474 
Ramis 716-549-4700 
9 ose 402-467-5321 
. 562-404-2700 


- 800-221-0732 
800-221-0732 
100-428-9488, 
425-820-6363 
103-614-9800 


‘www.mrtmag.com 


SUS SU SST SSE STAT TBE COTTER 


One filter can’t solve all signal 
interference problems, right? 


Wrong! Try 


+ Improves Fade Margin 


+ Adapts to all Receivers 


+ Compact Size 
+ Very High Q 


+ Narrow Bandwidth 


* Eliminates Paging Interference 


+ Compatible with any MAS 


Patent Pending 


“ User Friendly Operation 


Avro omm, Inc. 


‘AWeless Sysens Conpany 


928-953MI7. 
10dB 
dOkHZ@30B 
8OKHZ@O0dB 
+12VDC/TISVAC 
<SdB 


928.00625 to 928.99375MHz. 
932.00625 to 932.49, 
941,00025 to 941 
952.00625 to 952. 


25kHz 


*We’re so confident that Ultra-Q will solve your interference problems, we offer a 30 day trial! 


AeroComm, Inc. 560 Sylvan Avenue, Third Floor, Englewood Cliffs, NU 07632 


Phone: (201) 227-0066 @ Fax (201) 227-0067 


E-Mail: mail@aero-comm.com ¢ Website www.aero-comm.com 
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‘SS-64 Si TS-64 $54.95 TS-64DS $57.95 
Microminiature DIP Switch Programmable CTCSS Encoder. ‘Sub-miniature Programmable CTCSS Encoder-Decoder. OIP Switch Programmable CTCSS Encoder-Devoder, 
Includes 64 tones trom 33.0 to 254.1 Hz, Includes 64 lones Irom 33.0 to 254.1 Hz Includes 64 tones from 33.0 to 254.1 Hz. 
66" x 1,08" x21” 78” x 1.70" x .25" 1.25” x 2.0" x .30" 


ANI-1/$39.95 ANI-2/$299.95 1D-8 $69.95 
Automatic Number Identification System ‘Automatic Morse Station Identifier. Meets all FCC 
ANI-1 Encoder - 1.13" x .66" x .2 1D Requirements. Fully field programmable 
ANI-2 Slation Decoder - 6.4" x 5.8" x 1.4" wilh included keypad. 1.85” x 1.12" x35" 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel with ALL 187 
CTCSS/OCS codes. in Desktop or Rack Mount versions. 


‘$D-1000 $59.95 

Desktop Paging Encoder. Two- Two-Tone Sequential Decoder. Programmable unit 
other lormats available, 7.5” x 7.8" x 2.7" provides switched outputs from Two-Tone paging calls. 

1.25" x 2.0 x4” 


PE-2P $54.95 
Two-Tone Sequential Encoder. Sub-assembly mounts 
Inside radio or other enclosure, Multiple call capability 

1,25" x 2,0" x.4" 


DCS-23 $59.95 
Digital Coded Squelch Encoder-Decoder. Programmable 
to all 106 DCS codes. 1.36" x 1.18" x .25” 


TE-64D $129.90 FILTERS 

Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display. Call us for the lowest cost, 12.5kHz channel spacing, 
Great for the Benchtop. 5.25” x 3.3" x 1.7" exact replacement, crystal and ceramic IF filters for 

Part 90 Refarming 


Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products “INFO FAX” with 24 hour information 


See our complete Same day shipping on most orders Toll free 800 numbers for both voice and FAX 


catalog and product 
descriptions on our 
web site at COMMUNICATIONS SPECIALISTS, INC. 
426 WEST TAFT AVENUE ¢ ORANGE, CA.92865-4296 
é (714) 998-3021 FAX (714) 974-3420 
Circle (3) on Fast Fact Card ENTIRE U.S-A. (800) 854-0547 FAX (800) 850-0547 


Dutside USA or Canada. J 7 
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